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Drilling and Tapping Machine for Gas 
Mains, Pipes, and Other Round Sec- 
tions. 


the 
It consists of 


This machine was devised to take 
place of the old crow hook. 
three pieces only, besides the tools, and can | 
be attached and detached almost instantly. 
The engraving is so plain as to render de- 
tailed description unnecessary. It is made 
by the Crown Manufacturing Company, 
Decatur, Il. 

——_ + 
Patent Power Matcher and 

Gluer. 


Atwood’s 


The cut below is an illustration of a box- 
board matcher and man 
can match and glue the boards in one opera- 
tion much faster than can be done on hand 
The glue wheel puts the glue on 
where it is needed and is a great saving over 
the old way of putting it on with a brush, 
and in a large factory this is no small item 


gluer, whereby a 


machines. 


ina year. 

The work is first-class in every respect. 
All the are cut and 
shafts are of steel and run in boxes lined 
with the best babbitt metal. The feed rolls 
are adjustable, so all boards up to 14 inches 
can be matched. The cutter head is 
so that the cutters at 
quickly ground and set. 

These machines are made 
Phillips, Whitman, Mass. 


—— - same 


Shall the Head- eiaget Go? 


ye A. Wirt. 


gears from solid iron 


made 


any time can be 


by Arthur B. 


As political listo say: ‘We view 
with alarm’’ the ‘of our daily 
and semi-mechanical papers enlarge upon 
the utterings- they think 
settle the case—of some railroad 
superintendent to the effect that there 
use of a head-light on a locomotive, 
that he that their 
will be abandoned altogether in a very short 


way some 


which seem to 


whole 


is no 


is convinced use 


and 
of time; also that most of the engi- 
neers will be glad to get rid of them. 

Now, I 
intendent has 


space 


much doubt if this super- 
behind a_ head-light, 
of ground it cleared 
as I Per- 
disclose the mis- 


very 
ridden 
watching every inch 
up, for 
haps he has 
placed obstruction, the snows, 
the wash-outs the cattle, the 
drunken men, and the fallen trees; has not 


had his neck saved by seeing the glare of 


as many years have. 


not seen it 
the 


and wash-ins, 


switch, 


a 


head-light of a wild train ‘* off its base,” or 
on his time, and many other little incidents 
that any man can recall who has ridden 
upon the footboard for ten years or more. 
I do know a few men who ran without 
head-lights in England, and they are for 
invthing that is ‘* English, you know,” but 
they want the road fenced, as it is over 
there, 

| very distinctly recall how upon two 
occasions a good head-light has let me see a 
luge pile of rocks on the track in one of 
our Rocky Mountain canons, just in time to 


let myself and fireman strike terra firma, 
about three 
Went out forever against the cold stone. 

But if the could not 
ahead one inch, the head-light’s greatest use 


to the public would still be preserved. All 


seconds before the head-light 


engine men see 
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ISHING COMPANY. 


trains, all station men, and all people along 
the road could tell by the head-light where 
the train was, and in what direction it was 
coming. On roads where trains are run in 
many sections what a help, in 
-and fogs where ordinary lamps 
ble to the flagman, and to all concerned. 


| 
{ 


DRILLING AND 


All the white or colored lamps you could | lamp itself. 


the front of would 


be but Greek to the farmer going home, 


hang on any engine 
or 
to any uninitiated person. They cannot tell 
whether it is a caboose going or an engine 
coming, but the head-light is known 
and feared by man and beast, for the 


flee from it in many Cases. 


good 


latter 
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ENTERED AT Post 
all the time. 


than if it were I have painted 


| this glass a dark blue, and have enjoyed the 


| light, 
the snows elbow grease have been saved to the patient 
are invisi- | fireman, 
i stead 





TAPPING 


dark cab at 


and 


night and the shade in day- 
large quantities of spit and 


surface to clean in- 
there the 


who has one 


of four. Then is signal 


MACHINE. 


Many roads are building or 


buying switch lamps with a red light to} 


for | 
a} 


and white 


dangerous. 


denote switeh for 
safety. This 


freight has taken the siding for a passenger 


siding 
is Suppose 
and a green brakeman is trying to turn the 
for main track; 
sees his white lamp, but his body obscures 


switch the down express 

















~ 
isa 
wears 5 


MATCHING 


think 
can signal better without a 
than with one, think of a few 
important but just vital 
reasons why signals are not always seen or 
They 
buy 


Why do not these men who an 


engineer 
head-light 
other, 


see a 


less as 


obeyed ? always do, I suppose from 
and build locomotives with a 
window in side of cab in front 
Through this the glare of the 
and the fire-door blind the 


gular intervals—which is worse 


custom, 
large glass 
of engineer. 


gauge lamp 


engineer atre 


AND GLUING 


‘the red one 








MACHINE. 


There is a “ cir- 
boys say. Any white 


be taken for the target 


in the switen. 
cumstance,” as the 
lantern is liable to 
lamp at a distance. For instance, 
if the safety light green there 
would be no chance for these little ‘* ifs,” 
for do the best we can, they will creep 

The head-light is nightly lighting up the 
dark pathway for the many engineers, who 
are handling the lives of many thousands of 
our people with safety and dispatch, and 


ing ; was 








switch- 
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OFFICE, NEw York, AS SECOND CLASS MATTER. 

carrying millions of dollars of freights, and 
so I hope it will shine as long as locomo- 
tives run or the public travel, until a better 
light takes its place. 
harm, and, if each 
saves one life, 


It certainly does no 
one does a little good, 


or one limb, it has saved its 


cost more than once. Leave it to a vote of 
the engineers, and see how many will go to 
the scrap pile. Try us. 

mae 


Secretary Whitney Can Get Plenty of 


Steel in this Country, 


| Until recently it was believed that no 
plant existed in this country which could 
|furnish steel gun forgings of larger caliber 
|than 8 inches, and as for supplying the 
required armor plates it would be a matter 
|of still greater difficulty. The Navy De- 
partment in its circular of August 21, 1886, 
}called for a delivery of about 1,310 tons of 
|gun forgings and about 4,500 tons of steel 
| armor plates, to be devoted to the armament 
of the Newark, Charleston, Baltimore, and 
two gunboats authorized by the act of Con- 


gress, March 8, 1887; of the unfinished 
monitors Puritan, Amphitrite, Monadnock 


and Terror, and of the two armored vessels 
of 6,000 tons displacement granted bythe 
jact of last August. 
| The dimensions of these plates and guns 
are comparatively large, and it was hardly 
expected that an American manufacturer 
would undertake to furnish these; or if any 
one should attempt it, considerable time 
would be required to fit up a suitable plant 
and, consequently, the armor plates and 
guns could not be supplied in the 
stipulated in the circular. 
With all these difficulties 
Secretary Whitney received 
circular from four responsible 
American manufacturers, as follows: 


time 


in 
in 


the way, 
answer to 


his bids 





Armor Plate. 
BO DC 
Midvale Steel Co........... 
Bethlehem Iron Co......... 
Cleveland Rolling Mill Co.. 


| 
| 


Gun Steel. 
$851,513.90 
i -. 1,897,240.00 
*“ $3,610,707.50 902,230.79 
4,021,560.00 

With the bid of the Bethlehem Iron Com- 
pany a letter was received which stated that 
|this company has been engaged for a year 
in the construction of a plant suitable for 
| the of all the parts of the 
| largest of shafts which may be 
|required for war vessels of any size. The 
|}company has expended, on the forging 
plant alone, between $300,000 and $400,000, 
and is under contract for $500,000 worth of 
machinery and tools ; 


manufacture 
guns and 


and financial arrange- 
,500,000 neces- 
| sary to complete the plant for both guns and 
armor plates. 


ments have been made for #1 


Here is American enterprise 
and pluck, which not only means that we 
shall have all the guns and armor plates 
needed at present and in the stipulated time, 
but that henceforth independent 
of foreign manufacturers, and that now and 
in the future the quality of the American 
steel for guns and armor will be superior to 
that borne to-day by any European armored 
ship afloat or building, and that at prices 
jow enough to compare with even the poorer 
abroad. Indeed, 
the tests to which the armor plates are to be 
subjected, before they are accepted by the 
Navy Department, 
not over-estimated the quality of the 


we are 





qualities of armor used 


show that we have 
Amer- 


will 


ican steel. 
The tests require a certain proportion of 





9 


os 


the plates to be taken from a lot of a given 
number, and sent to the proving ground, 
solidly mounted and bolted to a substantial 
oak backing, thirty-six inches thick. In the 
middle region of the plate three equidistant 
points are marked, three and one-half di- 
of the apart. Against 
points three steel projectiles are fired in suc- 


ameters shot these 
cession, with a velocity (not less than twelve 


hundred feet a second) sufficient to carry 
them through an iron plate of this thick- 
ness. The size of the gun increases as the 
plates become thicker. No projectile, nor 
any fragment of the plate, must get wholly 
through the plate and backing. The plate 
must not break up and pieces be displaced 
so as to expose the backing, before the third 
shot is fired. 
a 


Iron and Steel Crank-Pins. 
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Factory Operatives in Germany. 


Commercial 
the 
State Department with some particulars of 


Under the above 


Agent Smith, of Mayence, 


heading 
furnishes 


labor in Germany. It appears that there 
has been considerable increase recently in 
factories in the empire; but there has not 


been corresponding increase in the number 
of workmen employed, owing to the fact 
that labor-saving machinery has been more 
generally employed. There 
evidently been a commendable effort on the 


has, however, 


part of employers to refrain from reducing 
wages. 

There is the same trouble there as here in 
regard to the employment of children; there 
are too many of tender years employed, and 
it appears to be about as difficult to enforce 


the law regulating this matter in Germany | 














they regularly and continuously performed 
alternately with other females the whole 
winter through. Although the inhumanity 
of the thing moved me, I could not legally 
interfere, but could only obtain by friendly 
representations a partial relief of the half- 
benumbed creatures. 


On the whole the hours of labor in indus- 
trial establishments are longer than here, 
to be 
the variation is as much as two 


but there seems 
erning this; 
hours a day, and this 
found in the establishment 
different seasons of the year. The inspector 
of one of the districts sensibly says : 


no general rule gov- 


variation may be 


same between 


Very long hours of labor seem to enervate 
the workingman and cause him to turn off 
not much more work than he would work- 
ing zealously but a normal length of time, 
and render him more liable to accident. 

In regard to discharge of workmen, em- 
ployers have to give fourteen days’ notice 
to their workingmen before they can dis- 
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Seventy Miles an Hour, 


Probably the fastest time ever mac 
Western railroad was accomplished y; 
day morning by the delayed ‘fast 1 
A small wreck on the Pan Handle ck 
the fast over five and 10] 
Columbus, Ohio, was reached, prepara: '»; 


mail hours, 
for a special run to St. Louis were mide. 
The to Indian: 

was made at lightning speed, and it \;, 


run from Columbus 
just 1.21 o’clock in the morning wher ¢}, 
‘*Van.” line received the train at In 
apolis. Engine No. 44, with Nick Do json 
at the throttle, and Ed. Bundy, fir 
was attached to the train, and it spx 
westward at a rate that made the hair rise 


on the heads of the postal employes in the 
cars. Twelve minutes were consume! hy 
stops at Greencastle, Terre Haute, nq 






































— as in the United States. charge them from their employ; and the Effingham. At Terre Haute engine 44 \ as 
ee) MA Tie wal aCe r ‘ \ ‘ ifee > ri) . 

We are indebted to the courtesy of Mr. There is also the same complaint about) workmen, on the other hand, cannot quit replaced by 188—Tom Mannifee, engin«er 
Wm. Buchanan, superintendent of Motive taking apprentices to trades that we hear so. work without a like notice, and each is sub- and Alex. Gordon, fireman. This en jn 
Power on the New York Central and) much about. It is also said that those taken “y sea e +s page sg 1 sg ae} did even greater work than its predecessor, 

. . ; , ; P ‘ R yut it works only to the favor o 1e WOrK- , Cok ae ae ae a ae ery 
Hudson River Railroad, and West Shore are not instructed with a view to making j,oman. An employer cannot dismiss with and arrived in East St. Louis at 6.21 4. y, 
Railroad; also to Mr. G. W. Cushing, | skilled workmen of them. out incurring a fine; but a workman com- The whole distance, 238 miles, was mad: in 
Superintendent of Motive Power on the’ The picture of women employed in mascu-; pelled to work against his will is a nuisance, ‘four hours and sixteen minutes, incluc ing 
1 
20. z | 
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Northern Pacific Railroad, for sending us a 
the blue prints of their standard crank -pins, yaa } ms 
P ° os - ema so ¥ 0% " 4 8 
which we publish in this issue. , eM : 6% } % be: == B34 ; 6 

Figs. 20 up to Fig. 26 represent steel | : 
crank-pins used on the Northern Pacific 
Railroad. Figs. 20 and 21 represent the s ° = 3 
crank-pins used for passenger engines hav- ve < x 
ing cylinders 17 inches in diameter. Figs. | | | | 
22 and 23 represent the crank-pins used for Lt! 

» consolidati ngines having cylinders Mas § aay . ; ‘ . _ 
the consolidation engines having eylind re Fias. 29 anv 30. Tos. 81 ap 92. ee | 
20 inches in diameter; and Figs. 24, 25, 26 
are those adapted for engines hav- sixteen additional stops, but de- 
* eT =e GA innhoe ¢ S. . ° 
ing cylinders 22 inches in diam- a ducting the long stops made at 

» S Case Hardened . : om 
eter. Fig. 24 3 the points named. The average 

Figs. 27 up to Fig. 40 represent ome : Sr \ : Re : 

; gs. a ips + : ; speed was about 47.50.miles per 
iron crank-pins,not case-hardened, y | 5b CRISS a hasbeen ei ee Aili 
ig Og SS eg ae % BS a oe st = ae : ud 
8 Us s ‘ S44 rotween ighland anc ‘ollins 
and Hudson River Railroad. ; S/T * ville, Ill., a distance of 18.7 miles 

‘i : oO ‘ ‘ renrese » = r m . : . 

Figs. 29 and 30 represent the = \ ‘I It was run in sixteen minutes, a 
crank-pins used for passenger en- ” 1g speed of 70 miles an hour.—.)/is- 
gines having cylinders 17 inches Fig. 25. 2 ° a4 1 1 o sOUre Republican. 
in diameter. Figs. 31 and 32 are dai 
used for passenger engines having se Lieutenant Zalinski’s — recent 
cylinders 18 inches in diameter. experiments with his dynamit 
Figs. 33 and 34, for passenger in ' : gun, at Fort Lafayette, encourag 
and freight engines having cylin- the belief that immense ironclads 
ders either 17 inches or 18 inches will yet be overmatched by in 
in diameter. Figs. 85 and 36 es ae f : significant cruisers carrying tlire' 
for freight engines, cylinders 18 r i6-—" : or four tubes for projecting 
inches in diameter. Figs. 37 _ I > 7 dynamite cartridges. Altho h 

> FA OTA i Ma é g 
‘ ‘ aj mneines. cvlinde “ig. 26. i ; ; 
and 38, freight engines, cylinders ' J. ~ . not considered perfect, with onl) 
17 inches in diameter; and Figs. Case Hardened 1,000 pounds air pressure an § 
89 and 40 represent the crank- i | | Fias. 37 Anp 88. inch projectile was sent screcc! 
pins used for switch engines a ing through the’ air 2} miles. 
having cylinders 16 inches in exploding with almost terrifi 
diameter. line occupations is not a pleasant one. Of as a general thing, and if fined has nothing | effect, The dynamite cuns with which ‘hi 
=: one instance the inspector says: wherewith to pay the fine. Knowing this, mui buildi fc he G 
f SULYS : : , : a , : an 
It costs five thousand dollars for a rail- Dee ts ek, ti f workmen often leave their employer — nr sapere - -* a ies 
2 x oO a, r & Fht-inspection OF a COUl-  o& s se. ¢ rig | » j a Wi ye armed, wil ec inches diame (er 
road company to kill a man outright, but ; LOOP CR , good cause, and right ‘in the midst of a busy : 
’ pressing factory in winter, two girls between season, sometimes causing him much vexa- and 40 feet long: the shells will be loaded 


frequently several times that to maim him. 


There is first rate incentive to make thor- 


ough work, yet there are those that say the 
stove must go. 





the of sixteen and eighteen, but 
slightly clad for wintry weather, ina half- 
open shed, through which the icy wind 
blew, setting up pressed coal—a work which 


ages 


tion and loss. Employers therefore seek to 
protect themseves in various ways, by keep- 
ing wa in arrears or holding a certain 
sum as a guaranty for good behavior. 


res 
a 





of high This 
itis calculated, is sufficient to sink any iron 


with 400 pounds explosive. 


clad afloat if exploded within a few feet ot 
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Moulding Pulleys. 


By Ropert E. MAsTers. 


The step Fig. 10, (see article in last week’s 
issue )is bedded in firm and level, and bottom 
plate, Fig. 1, leveled up on some blocks or 
flasks. The shaft is put in and 
plumbed true. The left of Fig. 13 shows 
striking up the seat with sweep, Fig. 5. At 
the bevel Ra parting is made. We usually 
use paper in a parting of this kind. The 
cheek ring is put on and the outside of the 
pulley rim is built upon it, seen to the right 
of Fig. 13. 

It was thought unnecessary to make the 
arm which supports the sweeps in any of 


small 


these drawings, as three views of it were 
given in Fig. 10. After the cheek is struck 
up the sweep, Fig. 6, and the shaft is taken 
out and the cheek lifted off. To help the 
loam set more speedily a moderate fire is 
built of charcoal in a basket 
or light rods. 


made of wire 
Some use a sheet-iron basket 
punched full of holes. This basket is hung 
inside the cheek fire is built on the 
ground and the cheek swung over it. Too 
hot a fire in the start will cause unequal ex- 
pansion and is likely to split the brick work 
ot the mould. 


or a 


In dressing up the surface 
of the loam it is a better policy to use a 
smooth pine block to rub it down, dipping 
it in water occasionally than to slick the 
surface down with a trowel. 

The shaft is returned and the seat for arm 
cores, bottom of hub and bottom core print 


struck up by sweep, Fig. 7. This sweep 


also roughs up the lower part of the inside | 


of the rim shown on left of Fig. 14. On the 
right of the same drawing we have the arm 


cores S S set in and the inside of. the pulley | 


and bearing for the rim covering plate, Fig. 
3, swept up by sweep, Fig. 8. Sweep, Fig. 9 
is now fastened to a shorter arm and the 
seat 7’, Fig. 15, struck up for the hub plate 
Fig. 4. The shaft is taken 


out again and 


after the mould is dressed and blacked it is | 


The rim 
covering plates are in turn put on the blocks 
and after being clay-washed they are coy- 
ered with loam. The rim plate is struck off 


run in the oven to dry. 


with upper edge of sweep, Fig. 5, and the | 


hub plate with sweep, Fig. 9. 

Fig. 16 shows in half section, the mould 
put together ready to pour. The mould is 
bound together with stirrups from the lugs 
on the bottom plate to a cast-iron cross (such 
as is commonly used to lift moulds of this 
but wooden 
being firmly wedged between the rim and 


class not shown here) props 


hub covering plates and the cross; the center 
core is also secured by a brace from tlre 
top of the core to the center of the cross. 


The brick work extending on the arm | 


W Wis sufticient to bind them to- 
gether in pulleys of this size. 


cores at 


In large 


pulleys we lay plates over the cores at X | 


and fasten them down from the cross. The 
lugs on arm core plate, Fig. 12, can be used 
to help clamp the arm cores together, but 
we seldom, if ever, use them for any purpose 
only in handling the core, and would not 
them when 
pouring a pulley of 8 or 10 tons weight. 
Although regular pits we 
never ram a mould as small as this up ina 
pit. The handiest and quickest 
have found is to keep on hand a number of 
sheets of old boiler iron of different lengths. 


place much dependence on 


we have six 


way we 


Enough of these are used to make up the 
diameter and through the rolls to 
edges are lapped and 


are run 
form the circle; the 
bolted together. One of the sheets has rows 
of holes (to match the holes at the edges) 
across the whole sheet 6’ between rows. 
to form the 


circle, and can be lapped over as far as de- 


This sheet is the last one used 
sired, to give as little sand room as can be 
got along with. Y represents this boiler iron 
curbing with the mould rammed up in it on 
the floor. It saves digging up the floor or 
ramming up a big pit, is easily taken apart 
when the casting is made, and stored away, 
and will found convenient 
in foundries where water is found near the 
surface, and is all that is needed in the shape 
of a pit in small shops. 


also be very 





and hub | 





AMERICAN 


In the eighteen articles in this series over 
thirty plans of moulding pulleys have been 
shown. Many other plans are practiced 
which we would be glad to profit by if 
offered by others. 
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Composite Metal for Plowshares. 


Following is the leading editorial in the 
London Jronmonger,of March 19th. It is a 
good illustration of British prejudice against 
American goods. On this side of the water 
to rule in favor of 
a remarkable extent : 


the prejudice seems 
English goods to 

In his opening address before the meeting 
of the Iron and Steel Institute in October 
last the president (Dr. Percy) directed at- 
tention—particular attention, in fact—to a 
piece of metal then on the table. The 
object in question was a piece of a mould- 
board, which Dr. Percy had received from 
Mr. Greig, of John Fowler & Co., Leeds. 
It had been made in the United States, and, 
according to Mr. Greig, nothing equal to it 
had been produced in this country. It con- 
sisted, as Dr. Percy pointed out, of three 
layers of metal. ‘‘ The fracture of the 


light gray, and steel-like ; 
of the middle layer, which is thinner than 
the other layers, is fibro-crystalline, show- 
ing small, brilliant crystalline faces, and re- 
sembles in appearance the fracture of cer- 
tain well-known varieties of malleable iron, 
which the French include under the term 
fers d grains; this fracture shows also dis- 
tinct lamination parallel to the upper and 
lower surfaces of the layer. The lines of 
demarkation of the middle plate are ex- 
actly and abruptly defined; there is no ap- 
pearance of any change in the characters of 
the metal at the lines of juuction.” Dr. 
Percy proceeded to infer that the metal had 
been made by casting steel of some kind on 
both surfaces of a plate of malleable iron, 
and expressed his regret that he was unable 
to present analyses of these two kinds of 
metal. He hoped, however, that his re- 
marks might lead to the manufacture of 
metal of like quality in this country. In the 
journal of the Iron and Steel Institute, just 
issued we find some notes by Dr. Percy, 
which show that his hope has been realized 

not to say that it was anticipated. The 








outer ones is somewhat uneven, fine grained, | 
but the fracture | 


MACHINIST 


& Rixson, Sheffield, has informed Dr. Percy | terest. 


that he has made thousands of these three- 
layer composite plates, first at the works of 
Brown, Bayley & Dixon, Sheftield, and sub 
sequently at the works of his own firm. He 
states that the plates go almost entirely to 
the United States and Canada, as the British 
plow-makers will not pay the price for 
these plates, such price being necessarily 
higher than that of plates rolled out of old 
steel rails or rail-ends. Further, Spear & 
Jackson, Sheffield, have written Dr, Percy 
onthe subject. The writer ofthe letter states 
that the article first came under his notice 
when he was traveling in Western Canada 
in 1883. In Manitoba it was found that, 
unless the steel breast (of the plow) was 
so hard upon the surface that the farmer 
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Fig. 14 


MouLpDING 


president 
Mons. P. Maillard, who is connected with 
Marrel fréres, Rive-de-Gier, France, that 
the composite metal in question has been 
regularly produced for a very long time 
by Park Brothers & Co., Pittsburgh. The 
process of manufacture, as seen in 1876 by 
Mons. Maillard, was to place a red-hot iron 
bar in the center of the ingot mould, molten 


crucible steel being immediately poured 
into the mould round the bar. The ingots 
thus produced were specially used for 


making plates for the manufacture of agri- 
cultural implements, such as plows, hoes, 
shovels, ete., the inner layer of soft iron en- 
abling the implements to be tempered toler- 
ably hard without any cracking or distor- 
| tion. 


Mr. Rixson, of the firm of Woodhouse 





PULLEYS. 


states that he is informed by | could not scratch it with his jack-knife, it 


was of no use for the strong retentive soil of 
that region. Upon his return to Sheftield, 
the writer set to work to produce the article, 
wiih the result that since that time the firm 
have successfully competed with the Amer- 
ican article in Canada. At the same time, 
none of the leading English plow-makers 
will adopt the three-layer metal, although 
Spear & Jackson have brought it under their 
notice. Finally, Dr. Percy prints part of a 
letter from John Fowler & Co,, Leeds, who 
say :—‘** We still have not been able to find 
any material equal to the American, although 
since your paper was read we have seen a 
better specimen from Sheffield than we ever 
saw before.” It seems to us that the whole 
of this correspondence is of exceptional in- 








It shows, in the first place, that the 
American menufacturers were ahead in the 
production of a material for which there was 
a demand. Secondly, it satisfactorily de- 
monstrates that some, at least, of our manu- 
facturers were willing and able to produce 
the same sort of metal directly they found a 
demand for it—evenin one market. Thirdly, 
it seems to show that there is an extraordi- 
narily adherence to old) methods and mate- 
rials amongst our implement firms, who in 
most other respects have repeatedly proved 
themselves superior to prejudice and willing 
to progress. As the matter now stands, in- 
deed, the plow-makers are on their de- 
fense, and the trade will await what they 
may have to say on the subject with a con- 
siderable amount of curiosity and interest. 
If there are really practical objections to the 
three-layer metal they should be duly set 
forth. If such objections cannot be formu- 
lated, then it is more than strange that our 
plow-makers should so unanimously reject a 
metal which finds so wide an acceptance in 
the United States and Canada. 
. ee = 
New Steamer for the Inman Line. 


Baird Brothers, of Birkenhead, England, 
are to build a new trans-atlantic steamer for 
the Inman Line. 
of steel. 


The steamer is to be built 
She is to have longitudinal bulk- 
heads, which, in connection with the usual 
transverse bulkheads, will greatly increase 
the number of water-tight compartments ; 
with this arrangement of bulkheads it is 
believed she will be practically unsinkable. 
Length over all,500 feet; beam, 62 feet; depth 
of hold, 43 feet; 


She is to have triple expansion engines of 


and &,500 tons register. 


17,000 horse power, and it is guaranteed that 
she shall be superior in speed to anything 
now afloat. With the of the 
Eastern, this steamer when finished 
will be the largest vessel that has been built. 
ope 

A committee of the 


exception 
Great 


American Society of 
Stationary Engineers, in Cleveland, will in- 
quire into the smoke consumers in use 
that city and report the result. 
6 BS 
The Strong locomotive now running 


in 


on 
the Lehigh Valley Railroad between Wilkes- 
barre and Whitehaven, Pa., is shortly to be 
subjected to a thorough test by Mr. E. D. 
Leavitt, Jr. 
ee 

Master Mechanic George D. Harris, of the 
Richmond and Alleghany Railroad recently 
resigned to accept the position of Superin- 
tendent of Motive Power of the Mobile and 
Ohio Railroad. Upon his retirement from 
the former road, the employes of the road in 
Richmond presented him with an elegant 
handsome set of 
Mr. Harris had 
been master mechanic of the Richmond and 
Alleghany road for six years, and is highly 


gold-headed cane and a 


mechanical instruments. 


esteemed by all who know him. 


Pe 
The Pennsylvania ‘ Association of Bitu- 
|minous Coal Producers” has just ‘ ar- 
ranged” the price of their product to 


hat Dover on Saturday. 





Eastern buyers and ‘fixed a fine for all 
who cut the price.” This prohibition of 
competition can, it is said, be carried out 
the And 
statute book of Pennsylvania a law against 


under law. yet there is on the 


conspiracies. It has been enforced against 
miners who combined in an effort to secure 
something better than starvation wages, and 
But 
the combination of coal barons continues to 


several of them were sent to prison. 
work its will. Is it any wonder that labor 
is coming to feel that the laws are not equal, 
and that organized society is bent upon its 
The World. 

ie 
A curious accident occurred at a brewery 


oppression ? 


The apron of a man 
engaged in painting some machinery caught 
in a fly-wheel which was making about 
forty revolutions per minute. The man was 
at once carried up, and the first time he 
was whirled round his head struck against 
the ceiling; but he clung close to the wheel, 
and avoided any more blows of the kind. 
The unfortunate heard 
by the the 
machinery as soon as possible, but not be- 
fore the wheel, with its living burden, had 


When he 


man’s shouts were 


engine driver, who stopped 


made thirty or forty revolutions. 


was taken down he was stripped of all 
clothing except his boots, but beyond a 
severe shaking and a few bruises, he was 


uninjured.— The Engineer 











The Bradley -Heating Forge. 


The engravings show the improvement 
recently made in these forges. The fire- 
brick covering was formerly made flat. 


Arching it as shown gives more air space, 
and is an improvement in other respects. 
The manner in which the fire bricks are held 
in place is clearly shown in the engraving. 

These forges are made in five sizes. Each 
forge is provided with a convenient shaking 
and dumping device, and an air valve for 
the regulation of the blast, all ready for the 
attachment of wind pipe. 

The 
Syracuse, N. Y. 


manufacturers are Bradley & Co., 


oR - 
Early Engineering Reminiscences, 
SELLERS. 


By GrorGe Escot 


Tuirtiern PAPER. 


After having seen in operation the ad- 
mirable paper machines, from the Bemond- 


AMERICAN 


was of interest in this collection, the record 
of Henry Maudsley’s ingenuity, great ap- 
plication and perseverance, one of his sons 
accompanied us through the works, first 
taking us to the boring machine on which 
Here I 


must confess to a feeling of great disap- 


the great cylinder was being bored. 


pointment, for the cylinder struck me as a 
mere pigmy compared with the cylinders of 
the North River and Long Island Sound 
boats of that period. I have no memorandum 
of its dimensions. It was for a short stroke 
not much longer than its diameter. There 
that boats on the American 
rivers with condensing engines, whose cylin- 


were at time 
ders would cover two of the one on the bor- 
ing machine placed one on top of the other. 
The marine engines in the erecting shop 
The workmanship 


were also short stroke. 


|on them appeared to be of the highest pos- 


sible character. This astonished me, after 


having seen the lathes and other machine 


| tools, none of which lacked in care or ac- 


sey works of Bryon Donkin & Co., the | 
making his acquaintance, and, if possible, | 


seeing the works was to me the principal 


And 


objective point in going to London. 


vet I had been there for over a week with- | 


out having presented my: letters of intro- 
duction. There fatality 
attending every effort I made. There was 
always something of interest to be seen. My 


seemed to be a 


friends made arrangements and appointments | 


for me that I could not well avoid or put off. 
Finally, one morning I got ready for an 
early start, but as I was stepping into a cab 
I saw my friend, Joseph Saxton, coming in 
vreat haste. He said he had come to take 
me to the Maudsley Works in Lambeth, 
exactly in an opposite direction from Be- 
Ile came 
with an invitation from Josiah Field, the 
surviving partner of Henry Maudsley, the 
original founder of the works, who 
died about a year previous. The 
were then being carried on by Mr. Field and 
the sons of Maudsley. Mr. Saxton said that 
there was then on the boring machine the 
largest steam cylinder ever cast at the 
works; that he particularly wanted me t 
see the boring machine in operation; that 


mondsey, where I was going. 


had 
works 


they would commence taking down to re- 
move from the erecting shop to their desti- 
nation the largest pair of marine engines 
they had ever constructed, being estimated, 
if I recollect right, at some 3800 effective 
mere dolls compared with the 
marine engines of the present day. When 
I told Mr. Saxton that I was starting for Mr. 
Donkin’s works, he replied that I would 
probably meet him at Mandsley’s, for he 
knew that he was expected to meet a num- 
ber of prominent persons to see the marine 


horse-power 


engines, among others Mr. Barton, director 
of the Royal Mint, whom Mr. Maudsley and 
Donkin had been associated with in estab- 
lishing the English standard measures, and 
that 
there with Mr. Sharp, the Attorney-General 
of Barbadoes, and his fellow Commissioner, 
Mr. Reese, who had been my fellow passen- 
gers in crossing the ocean, and whom I had 


Lord Brougham would probably be 


promised to notify of my arrival in London, 
but had not yet done so. 

I was curious to meet 
not so much on account of his being Lord 
Chancellor, as for 
ideas of civilization and his connection with 


Lord Brougham, 


his reputed advanced 
the Penny Magazine which was then being 
published. Mr. Saxton thought it probable 
we should meet some artists whom he knew 
The temptation 
was off for 
Lambeth, crossing the Thames by the West- 
by the early start we would 


I was desirous of seeing. 
irresistible; we at once set 
minster Bridge ; 
have considerable time to see the 

before the arrival of other sightseers. 
Field met us very cordially ; showed us the 
collection of Mr. Maudsley’s own hand work 
The 
most interesting was his work in producing 
his original 


that had been carefully preserved. 


a standard screw, and screw 
cutting lathe, said to be the father of all 
lathes, that by a combination of gear wheels 
and one guide screw any variety of pitch 


could be produced. After seeing all that 





works | 


Mr. | 


| . : . . 
curacy in their construction, but totally in- 


adequate for the character of work they had 
to do, as to weight, strength and firmness. 
The lathes were driven by raw hide or cat- 
gut round belts in grooved pulleys; most 
of the lathes were of the single A shape bar 
pattern,like the watch orclock makers’ bow- 
string lathe, most of the turning being done 
by hand-fed slide rests. Some of 
these were of very large size, but 
all mounted high and lacking in 
firmness, as Compared with the 
slide rests made by Rufus Tyler, 
of Philadelphia, could the 
with 


nor 
lathes compare favorably 
those made by Tyler or Mason and 
Baldwin, of at least six years pre- 
vious tomy visit. Asa boy I had 
worked Maudsley 
mandril ungeared lathe, with one 
of his that 
imported as something extraordin- 
ary, the lathe being driven by a 
hand- 


on a single 


slide rests had been 


ereat wheel with man at 


crank. [have the impression that 
this slide rest started both Tyler 
and Lukins to designing their im- 
one, which, for solidity 
firmness, so increased the 
of work that the Mauds- 
ley rest laid aside and the 
lathe transferred to 
shop as a light-running wood lathe 


proved 
and 
amount 
was 
the pattern 
long before I went to England. 
Therefore I was much surprised 
at finding that class of tools with- 
out any improvement in daily use. 
I had been accustomed to see in 
our American although 
many of their lathes had wooden 
shears with light cast-iron guide 


shops, 


shears bolted on them, the rests or tool car- 
riers traversed by chain or pinion in rack, 
with heavy suspended weight to hold them 
the turning off 
shavings of more than double the depth 
feed 
Maudsley works. 


firm on guide shears, 


and of anything I saw doing in the 
It did appear to me that 
tools were not keeping up with the require- 
ments of the times, but I noticed under con- 
struction a heavy double shear engine lathe, 
and two planers in use. This was evidence 
that the proprietors were looking towards 
I thought if they 
could see the festoons of great wrought-iron 


saving manual labor. 





shavings from the lathes of Rush and Muh- 
lenburg, of Bush Hill, Philadelphia, or of | 
Kemble’s West Point Works, N. Y., as hung | 
in their offices, it would spur them on in that | 
direction. 

The first planers [ had seen in successful 
operation were at the shops of Sharp & 
Roberts, Manchester, and their lathes were 


|far ahead of Maudsley’s, where the hand | 


hammer, cold chisel and file were doing a 
much larger percentage of the work. Large 
flat surfaces, such as valve faces and seats, | 
long and accurate guides or lathe shears, 
came from the cold chisel almost as perfect | 
as they now do from our planers. This was 
explained on the principle of division of 
labor, men working a life time with hammer 
When I took in my hand | 


their heavy, short, stubby cold chisels, their 


and cold chisel. 


short, clumsy, broad-faced, short handled 





| claiming : 


| coast is all nonsense.” 


MACHINIST 


hand hammers, I felt it would be impossible 
for me to handle such tools with any pros- 
pect of approximating their results; I would 
as soon expect to reach them with the stone 
The evolu- 


cutter’s round wooden mallet. 
tion in form and make of such tools had in 
America far outstripped England. 
the erecting shop 


On returning to we 


found a number of gentlemen standing 
around the marine engines which Mr. Field 
was explaining to them. Lord Brougham 


was pointed out to me, at his side Mr. Sharp, 


whose back was towards me. I at once ad- | 


vanced and addressed him. 
He introduced me to 
American, and I was soon plied with ques- 
tions faster than I could reply. 
think his lordship had conceived a clear 
idea of the vast extent of our country and 
its He thought it strange that 
any American of my age should not have 
seen the Falls of Niagara. On my stating 
that from Philadelphia it was a stage-coach 
ride of some 400 miles or more, or a long 
and tedious journey by the New York canal, 
to this he replied, ‘‘ I understand that you 
have frequently been to New York, and I 
am surprised that when there you did not 
visit the falls.” He evidently confounded 
the State and city. When I afterwards re- 
lated this to Isaac Hawkins, he said there 


resources, 


BRADLEY Hkratina Forage. 


was much confusion in the minds of some 
of the most intelligent English as to the 
United States, and related a circum- 
stance that occurred in the office of Barclay, 
Perkins & Co., the great brewers. 


he 


the war 1812 news of some reverse of the 
British forces had been received that greatly 
excited both Barclay and Perkins, and the 
latter exclaimed: ‘If I were Prime Minis- 
ter I would soon end this war; I would en- 
strict blockade, surround the 
country, cut them off from all outside com- 
munication, and them out.” Mr. 
Hawkins replied that it was no easy matter 
to enforce blockade on over 3,000 miles of 
Then Mr. Perkins unrolled 
his table a very large map of England, and 
a very small one of the United States, ex- 


force a 


starve 


sea coast. 


on 


** Hawkins, you were so long in 
the States that you have become almost an 
Just 
look and you will see for yourself, that all the 
country this fuss is over is no larger than 
Yorkshire. Totalk about 3,000 miles of sea 
Ido not relate this 
as it was told me in disparagement of Lord 
Henry Brougham, for a more interesting 
and generally intelligent man it has never 


American, and have caught their brag. 


been my good fortune to meet, but I tell it 
to show how much ignorance existed as to 
our country before the advent of ocean 
steamers and telegraphs. It isa well-known 
fact, that in the war of 1812 in the 
armament and outfits for their fleets on the 


same 





Brougham as an| 


I do not | 


During | 
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fresh water lakes, water casks in- 
cluded. 

I was disappointed that Mr. Donkin did 
but I had the satisfaction of an 
introduction to Mr. Barton, that resulted in 
a cordial invitation to visit the Royal Mint 
on Tower Hill. I 


some 


were 


not come, 


was also introduced to 
mechanical 
Several artists came in, but their stay was 
brief. On Mr. Reese, Mr. Sharp’s associate 
commissioner from 
he being the owner of several sugar planta- 
tions, getting his machinery from England, 
Mr. Field invited him to go through the 
| works, and I asked to accompany 
|them. It was on this second round that I 
more particularly noticed the amount of 
labor and cost of work done on 
lathes not calculated for the work they were 
doing, and that could bear no comparison 


prominent engineers. 


sarbadoes, coming in, 


was 


useless 


with those in the sugar mill and steam engine 
works of Fawcet, Preston & Co., of Liver- 
pool; for heavy work the hanging heavy 
gearing on or hexagonal shafts 
seemed to be almost the universal practice 
in England at that time. This required the 
work of hammer, cold chisel and file to cut 
two key seats to every flat, and the same in 
the flats of eyes or hubs of the wheels to be 
hung. It seems.almost incredible to us of 
the present time that only 54 years ago 
England, that was looked on as the fur- 


square 


thest advanced in mechanical engineering, 
still’ adhered to this practice, when we in 
America had long practiced turning shafts, 
boring, wheels and simple keying, except by 
afew old-fashioned millwrights who hung on 
to the square ends to water wheel journals, 
or the wing gudgeons of wooden shafts on 
which the wheels were hung with wooden 
wedges with iron ones driven in to tighten 
them. . 

I believe the universal change the world 
over to turned shafts or axles with bored 
hubs and simple keys, is mainly due to the 
advent of railroads. 

Our eminent civil engineer, W.W. Evans, 
in a letter to me, referring to the ‘“ vast im- 
provements in machinery in three-quarters 
of a century,” refers to Stephenson's 
| ** Rocket” in the English Patent Office, and 
at its side * Puffing Billy,” which engine 
| preceded the “Rocket” in time eighteen 
| years, it having been built in 1812. Its 
axles have square ends, and the driving 





| 
| 


| Wheels are fastened with wooden wedges. 
He says, ‘‘It is by looking back at such 
records, that fortunately have been pre- 
served, that the great advances in mechani 

cal engineering within a single life time can 
be appreciated.” 


We have frequently alluded to the fact 
|that high taxes had a tendency to drive 
| manufacturing away from our large towns 
jand cities. The following from Mechanical 
| Progress shows that the same results obtain 
|in Britain: 





| The increase in taxes in our large cities 
| has become so oppressive to our manufac- 
| turers as virtually to lead to their abandon- 
jment of such places. The municipal au- 
thorities, ever anxious to improve and adorn 
|the city whose finances they control, are 
| continually adding to the burdens of the 
| already overtaxed manufacturer, for whom 
handsome town halls and lavishly-furnished 
| municipal offices have very little attraction 
}in a business point of view. So far as their 
works are concerned, particularly those of a 
character which do not depend upon the 
support of the populace as a body. they 
|}might as well be placed miles away from h 
great city as within its boundary. “With the 
great network of railway and canal facilities 
now existing for traftic, the number of desir- 
able manufacturing sites has greatly in- 
creased, and that this increase will be at- 
tended by a wider distribution of manufac- 
turing plants there is little reason to doubt. 
Given greater facilities for the shipment of 
goods and cheaper rates, this movement of 
works to smaller towns and country sites 
would be greatly facilitated. There may be 
some disadvantages in this isolation, such. 
for instance, as result from breakdowns and 
accidents, which are always. more costly to 
repair in the country than in the town. but 
these disadvantages are more than compen- 
sated for in many ways. Ground rents are 
lower, taxes are lighter, more space can be 
given for manipulation, there is more of day- 
light, and the health of the workpeople ‘is 
better preserved. 


| 
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Modern Locomotive Construction. 


By J. G. A. MEYER. 


THIRTY-SIXTH PAPER. 


POSITION OF ECCENTRICS WHEN A ROCKER WITH 
ARMS OF UNEQUAL LENGTHS IS USED. 


In Fig. 197 we have shown the position 
which the eccentrics must occupy, when the 
length of both rocker arms is the same. 

If, however, the lower rocker arm is made 
either longer or shorter than the upper arm, 
then the position of the eccentrics on the 
shaft must be changed from that position 
they would occupy when both arms of the 
rocker are of equal lengths. 

Ex. 40. The length of the lower rocker 
arm is 114 inches, the length of the upper 


arm 9 inches: throw of eccentric, 5 inches; 


ft 
4 
L 
al 
Z 
lap, 13 of an inch; lead, ;', of an inch; the | 


center line of motion of the valve gear to 
coincide with that of the piston; it is re- 
quired to find the position of the eccentrics. 
this 
represent the center line of the 


Fig. 198. Draw the center line 7k; 
line will 
rocker arms when these stand midway of 
their travel. On the line ¢ & locate any 
point v to represent the center of the rocker 
shaft. 
equal to 9 inches, describe an are % & to rep- 
resent the path of the center / of the upper 
rocker pin; also from the center 0, and with 


From the center 0, and with a radius 


a radius equal to 114 inches, describe an arc 
xtto represent the path & of the lower 
rocker pin. Onthe are wv lay off a point 
i, the distance between the line * #4 and the 
point 7 must be equal to the sum of the lap 
and lead, namely 1 inch, measured on a line 
perpendicular to 74, and not on the are w @. 
Through the point / and the center o draw a 
straight line 7 # cutting the are « ¢ in the 
point R. Draw L M, the center line of 
motion of the valve gear, perpendicular to 
the line 7A and tangent to the are sf. On 
the line L M lay off the center C of the shaft. 
When the valve stands in the position as 
shown inthe figure, the crank pin will be 
at A, or in other shaft C will 
be between the crank pin and the rocker. 
Through the center C draw a straight line d 
e perpendicular to 1 M; also from the 
center (, and with a radius equal to half the 
throw, namely, 24 inches, describe a circle; 
the circumference of this circle. will repre- 
sent the path of the center of eccentrics. 


words, the 


From the center Cand on the line 1 M lay 
off a point A; the distance between these 
points must be 1}inches ; through the point 4 
draw a line parallel to the line de, and cut- 
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ting the circumference f dg in the points z 
and y. The point z will be the center of the 
eccentric when the crank-pin A has to move 
in the direction of the arrow; and the point 
y would be the center of the eccentric if the 
crank-pin A has to move ina direction op- 
posite to that of the arrow. If two eccen- 
trics and a link are to be employed, then one 
eccentric is placed at z and the other at y. 
Since the valve has }8 of an inch lap and 
fy Of an inch lead, the linear advance of the 
valve must be Linch; that is, when the valve 
is in the position as shown, it has traveled 1 
inch away from its central position; and 
since the valve is connected to the upper 
rocker arm, the distance between the center 
Zand the line ¢ # has been made equal to 1 
According to twenty-sixth paper the 
distance between the line 74 and the center 


inch. 


R of the lower rocker pin must be greater 


Fig. 198 
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POSITION OF THE ECCENTRIC WHEN A ROCKER 


IS USED, AND THE CENTER LINE OF MO- 


TION OF THE VALVE GEAR DOES NOT COIN- 

CIDE WITH THAT OF THE PISTON. 

Ex. 41. The length of each rocker arm is 
10 inches ; lap 4% of an inch; lead, ,), of an 
inch ;: throw of the eccentric, 5 inches; center 
line of motion of the valve gear not coincid- 
that of the piston; to find the 
position of the eccentric. 

Fig. 199. In 
the cylinder is 
line with the 
that is, if the 
toward the shaft, it will 
Hence the line .V P 


ing with 


this figure the axis of 

assumed to be in a 
center C of the shaft: 
axis of the cylinder is 
prolonged pass 


through the center C. 


“pate 


rod 


Centre : 





Fig. 200 





a 


) 


represent the center line of the lower rocker 
arm when it stands midway of its travel. 
Also through the center o draw the line o ; 
perpendicular to the center line of the valve 
rod; the line o ¢ will represent the center 
line of the upper rocker arm when it stands 
midway of its travel. The lines 07 and o 4 
show the required amount of inclination of 
the rocker arms towards each other. 

To draw the rocker ina position corre- 
sponding to that of the valve, lay off from 
the line /e onthe are « ¢, towards the valve, 
a point, 7; the distance between this point 


/ and the line * e° must be equal to the 


linear advance, namely, 1 inch. Through 
the point 7, and the center v, draw a straight 
line, dv; this line will be the center line of 


the upper rocker arm when in a position 


corresponding to that of the slide valve. 
From the line v & onthe are s ¢, and towards 
the center ( of the shaft, lay off a point, R; 
the distance between the point 2 and the line 
ok must also be equal to the linear advance 
Linch), because the length of the rocker arms 
isthe same. The line o R represents the 
center line of the lower rocker arm when in 
a position that of the 
the center (, and with a ra- 
dius equal to 25 inches, describe the circle 


corresponding to 


valve. From 


J dq; the circumference of this circle will 


represent the path of the center of ec- 
Through the center ( of the shaft 
draw a line, de, perpendicular to the line 
LM; from the lay off on 
the line 1 MW, towards the crank-pin A, a 
point, /; 


centric. 
same center ©, 


the distance between the points C 
and # must be equal to the linear advance 
Linch). Through the point 4 draw a line 
vy parallel to the line d e, cutting the cir- 
cumference fd g at the points 2 and y. The 

















than 1 inch, because the lower rocker arm 
is longer than the upper one. In our pres- 
ent example the distance between the line 
But the 


lower 


‘kand the center # is 14 inches. 
eccentric rod is connected to the 
rocker arm, and therefore the distance be- 
tween the center Cand the point 4 must be 
If the lengths of the rocker arm 


had been equal, the distance between C and 


1} inches. 


h would have been 1 inch, or in other words 
the centers z and y of the eccentrics would 
have been placed 1 inch away from the line 


de, instead of 1} inchesas shown in Fig. 198. 


In the same manner it can be shown, that 
when the length of the lower rocker arm is 
less than the length of the upper arm, then 
the angular advance of the eccentric will 
be less than the linear advance of the valve. 
Notice also that in Fig. 198 the angular ad- 
vance is laid off from the line d e drawn 
perpendicular to the center line of crank. 
From this example we learn that, when 
the lower rocker arm is longer than the up- 
per one, the angular advance will be greater 
than the when the 
lower rocker arm is shorter than the upper 


linear advance; and 


one, the angular advance is less than the 


linear advance—in short, the angular ad- 


vance of the eccentric is equal to the dis- 
tance between the central position of the 
lower rocker pin and that in which it’ will 
stand when the piston is at the beginning of 
the stroke.* 


*It should be remembered that increasing the 
length of the lower rocker arm, and leaving the 
throw of the eccentric the same, the travel of the 
valve will be decreased. Also by decreasing the 
length of the lower rocker arm without changing 
the throw of the eccentric, the travel of the valve 
will be increased. Therefore care and thought 
must be given to the subject when the lower rocker 
arm is made longer or shorter than the upper 
rocker arm. 


Fig. 199 


will be the center line of motion of the pis- 


ton. Again, when the crank is ona dead 
center, the crank-pin must lie in this line 
NP; and when the valve has opened the 
steam port one-sixteenth of an inch, as 
shown in the figure, the center of the crank- 
pin must be at 4. Let v represent the cen- 
ter of the rocker shaft. 


and with a radius equal to the length of the 


From the center 0, 
lower rocker arm, namely i0 inches, de- 
scribe the are «¢; also from the center o, and 
with the same radius as before, describe the 
draw the 
Then LM 
will be the center line of motion of the valve 


arc wv. Through the center ( 


line 1 M tangent to the are x ¢. 


gear; and, as will be seen, the center line of 


motion 1, M does not coincide with the cen- 
ter line of motion NV P. 

Cases of this kind, in 
the center line of motion of the valve gear 
is depressed, is not a rare occurrence in loco- 
construction; we have 


motive frequently 


to do this, in order to give suflicient clear- 
ance between the lifting shaft arms or the 
link and the boiler, when the valve gear is 
placed in full gear back. But when this ex- 
pedient is resorted to, we must also make a 
change in the relative positions of the 
rocker arms on the shaft, as shown in Fig. 
200. 


the center lines of the rocker arms do not lie 


In this figure it will be noticed that 


in one straight line, as shown in all our pre- 
vious figures, but that these arms incline to- 
wards each other. By giving the rocker arms 
these positions on the shaft we will preserve 
the identity and symmetry of their motion. 
The relative positions of the rocker arms 
following 
Through the center 0, Fig. 199, draw a line, 
ok, perpendicular to 1 MM; this line will 


are found in the manner : 


which one end of 


point a will be the center of the eccentric 
when the crank-pin 1 is to travel in the di- 
rection of the arrow; and the point y will 


be the center of the eccentric when the 
direction 
If a 
of the crank 
shaft can be reversed, then the point 2 will 


crank-pin A is to travel in the 
Opposite to that of the arrow. link is 


to be used so that the motion 


be the center of one eccentric, and the point 
y the center of the other eccentric. 

Now 
vance of the eccentric is laid off from the 


notice in this case the angular ad- 


line d@ e, which is not perpendicular to 


the center line A C of the crank. From this 
we learn that the angular advance must be 
laid off from a line drawn perpendicular to 
the center of motion of the valve wear, as 
statedin Rule 18, and this rule holds true in 
all cases. On the other hand, the expres- 
sions, ** The eccentric is set at right angles 
to the crank” and ** The angular advance 
is laid off from a line drawn perpendicular 
to the crank” are true only in cases in 
which the center line of motion 1 W of the 
valve gear coincides with the center line A C 
of the crank when the latter is at the begin- 
ing of a stroke, 
eee 

A correspondent has called attention to 
the fact that North Carolina, Virginia and 
some other Southern States disregard the 
decision of the Supreme Court in regard to 
the unconstitutionality of the drummers’ 
tax, and continue to levy and collect this 
illegal exaction. The remedy is not only 
simple, but in the hands of every drummer 
upon whom the demand is made, and that is 
to refuse to pay the tax. In the face of this 
decision, which is now the law of the land, 
no State officeror State court can enforce the 
collection of a tax which has been declared 
illegal by the highest judiciary authority, 
and, armed with it, every citizen has a 
right to defy the enforcement of a statute 
that has been rendered inoperative.—Ship- 
ping and Commercial List, 




























LETTERS FROM PRACTICAL MEN, 


About Pattern Making. 
Editor Machinist: 
of Feb. 26th Mr. White- 
head takes me to task pretty severely, or, 


American 
In your issue 
as he puts it, criticises the points which he 


I have made, and at the same time 


says 


shows what he considers a better way in 
each particular case or ‘* point” under con- 
sideration. And, as he seems to court criti- 
cism, always provided that the writer can 
show up some way of accomplishing the 
wished for end, that, in the personal judg- 
ment of the critic, is better than the way 
by himself, I shall, therefore, 


offer no further excuse for what follows. 


described 


That I have always taken more space to 
describe poor ways and poor toois is a fact, 
because it is so much easier to say fora 
certainty what ways are bad and what tools 
are poor, and, further than this, I don’t pro- 
fess to know the dest ways, and possibly not 
the best tools. 

The driving center for lathe, shown by 
Mr. Whitehead in Figs. 1 and 2, is only an 
exaggerated form of the one I have shown 
in Fig. 71, in AMEertcan Macutnist, Dee. 11, 
1886, p. 4. 
is that, owing to the shape of the lips, it is 


The only merit he claims for it 
not ‘‘liable to be knocked out sideways.” 
He has overlooked some of the good points 
of the one I illustrated in Fig. and 
which, if made with five teeth, or even three 


75, 


teeth, although for a person who is liable to 
knock the center out sideways, I would 
more teeth on, I have found, 


favor leaving 


as fas as my experience has gone, is 
easier to locate exactly; it will stay in 
place better, in short, it is the dest driving 
center I know of. 

There are two points about this center, 
which, perhaps, Mr. W. didn’t catch on to; 


one is, that from its shape, which is per- 


fectly round, it offers no corners to catch the | 


clothing, and no edges to bruise the fingers. 
Then, the central point being a separate 
piece, makes it possible to keep this very 
important part of the fixture in good shape, 
entirely 
obliged to work over the entire tool. 


or to replace it without being 
Possi- 
bly Mr. Whitehead has never used a center 
like the one I have described; if so, I think 
he would be unwilling to return to any of 
the flat, two-pronged concerns, after a short 


trial. 


In regard to split patterns, let me say that | 


the best means for 


holding such patterns for turning, and in 


I consider screws as 
the case of long and light pieces, I think 
the 
first place it obliges one to entirely finish 


gluing together a very bad way. In 


the lathe work before separating the pat” 
tern, and after the pattern is taken apart, if 
it should that it couldn’t be 
finished, or supposing it to be finished, when 
taken from the lathe, if it springs but little, 
how will the ** long and light” casting come 


spring so 


out, and who pays for the pattern that was 
spoilt ? 

I took and time to 
show up a bad way of driving a large pat- 
tern, because I wanted to make perfectly 
plain why it is a bad way, and I think it will 
be admitted that 
driving a piece to be turned, it is still a very 


considerable space 


while it isa bad way of 


common way, and for this reason is more to 
be condemned. 

And then, in using wood centers on heavy 
work, I find that they answer all purposes, 
require than iron centers, are 
much cheaper to make, and I never heard 


less care 
of a lathe center, either driving or tail center, 
being injured by using wood centers, while 
I have tail badly 
marked up by using iron centers or plates. 


seen several centers 
What he says about ‘tadopting an inferior 
plate” does not apply, because it is only a 
matter of personal opinion as to which is 
really the inferior plate. 
all experienced, careful workmen, who never 


If the men were 


forget anything, or never damage a_ tool 
unless by accident, there would be no rea 
for taking the of the average 
man into account in matters of this kind. I 
suppose that all of the men in Mr. White- 
head’s employ belong to this same careful, 


son habits 


| When 


thoughtful, never-make-any-mistake class 
of men; but supposing that by hook or 
crook an ordinary patternmaker—a human 
being—had gotten himself into the shop, and 
at work at the lathe using the centers illus- 
trated by Mr. Whitehead. He forgot to oil 
up the centers, or he screwed up the tail 
spindle a little too hard, and it didn’t take 
him over fifteen minutes to fix the tail cen- 
ter, and also the plate, ina way that would 
very likely get him a vacation when Mr. 
Whitehead discovered what he was doing. 
Then it would also be found that in forcing 
the edge of the plate intended to go in the 
joint of pattern, to its place, he had also 
forced open the joint of pattern, and his 
pattern would not be round when finished, 
and would have the fine sharp corner neces- 
sary for making a good mould broken off on 
two corners. 

It has always been customary in all and 
every shop I know of, to keep a man or 
boy whose first and last business every day 
was to oil the shafting and machinery, and 
In addition to this, I 
have found that it is necessary for the men 
-arefully, or, 
failing to do this, the tool or machine is in- 
jured. Now, if it is possible to prevent 
this injury, or any portion of it, without de- 
creasing either the quantity or quality of 
the work, isn’t it good policy todo so? I 
think it is, and shall still the 
wooden center plate. 

In conclusion I will say that Iam not one 
who professes to know the only way, or 
even the best way, but am like the majority 
of patternmakers, each one of whom can 


keep it cleaned up. 


using these tools to use them 


stand 


by 


probably tell you of fifty poor ways of do- 
ing any class of work, and nearly all of 
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The 3” outlet of the pump remained the 
same, and was connected by a tapered pipe 
to the 6” upright pipe. 

The following formula will enable one to 
calculate the discharge of water from any 
pipe. The loss of driving force by friction 
being the principal one, it is the only thing 
which I have considered. 
ever, other losses which will always make 


There are, how- 


the discharge somewhat less than the for- 
mula gives: 

Let L = Length of pipe in feet. 

‘© D = Diameter of pipe in inches. 


= Pressure (unbalanced) at inlet o 
‘* P= Pressure (unbalanced) at inlet of 

pipe in pounds per square inch. 
‘““ V = Velocity of the water in feet per 


second. 
‘* A = Area of pipe in square inches. 
/666 x D x P 


Then 4 L V 


VxA x 60 x 12 


And 231 


= discharge per min- 


| ute in gallons. 


| gives V = 3.6, and gallons 


| 





them would be willing to admit that there | 


was possibly some way they knew nothing | 


about that might be superior to their own 
That 
fifty poor ways that have been discarded. 


latest idea. 


Frank W. Barrows. 


Cleaning Castings. 
Editor American Machinist : 
Kk. W., No. 151, in column of Questions 
and Answers, does not use his vitriol bath 


strong enough. I find in practice that four 


this is true, witness the | 
| Shells to dry them in. 
jrammed up and turned out in the shell I 
| have 


;done by a small painter’s brush. 
| keeps the core from sticking to the box and 


parts of water to one of vitriol is none too | 


strong. After removing the castings from 


the vitriol, I let them lay in the hot water | 
bath a few minutes, letting the water boil. | 


taken of the the scale 
comes off readily, except in the case of 
rather heavy been 
taken out of the sand too hot, in which case 
it will cling some in sharp corners; this 
is easily removed. 

Also, in reply to J. P. G., in 
February 26th: If he wishes to obtain small 


out water, 


castings, which have 
issue of 


castings with extra smooth face, he should 
use a fine grade of sand with no facing; if 


he wishes to japan them, he should pickle | 


them in the vitriol bath. After pickling, 
they should be placed in a rumbling barrel 


with stars, when he will find that he has a} 


beautiful smooth face for japanning. 
W. P. Bryan. 


Fiow of Water Through Long Pipes, 
Editor Machinist : 

In your issue of March 26, 1887, I am 
pleased to notice that Mr. Louis Kunz has 
thought my previous article of sufficient 


American 


interest to go through it and point out my 
blunder, and which emphasizes the lesson 
namely, the necessity of 
using supply pipes of sufficient size, so that 


I sought to teach, 


the velocity of the water may be moderate. 
For example, I tested a centrifugal pump 
having a diameter of the wheel 16” and 
diameter of outlet 3’, delivering the water 
to a height of 20 feet through 24 feet length 
When running at 600 
revolutions per minute the pump discharged 


of 3’’ diameter pipe. 


250 gallons per minute, and required 3.85 
horse-power or 1.54 horse-power per 100 
gallons. 

With a 6” diameter pipe, and the same 
length and height of discharge, the pump 
running at the same speed discharged 790 
gallons per minute, requiring 7 horse-power 
to drive it, or 100 
gallons, 


.89 horse-power per 





| have taken the circumference at 12.57’ 


The application of this to the 2” pipe 
36 per minute. 
And for the 4” pipe V = 5.1 and gallons 
200 per minute. 

The difference Mr. Kunz and 
myself now is the velocity of 5.2 which he 
gets, and 5.1 which I get, and is because I 

57’’, and 


between 


he has taken an even foot. 
Witiram H. Harrison. 
Braintree, March, 1887. 


Coal Var Cores, 
Editor American Machinist: 


In answer to A. P. Ricker, who inquires 
about tar cores, I would say that I first take 
my sand and dry it, and then put it through 
a No. 8 riddle; then add coal tar to the sand 
until it is damp enough to mould in the core 
box. I use all iron 


core boxes, and iron 


Every time a core is 
the this is 
The oil 


core maker oil his box; 


also puts a good skin on the core. The 
cores dry very quickly, but should not be 
taken out of the drying shell until cold. I 
presume Mr. Ricker’s failure is due to using 
a wooden core box, the core sticking to the 
box. 

I do not know whether the tar will work 
well in sea sand or not. The sand I use is 
bank sand, got near the Illinois river. If 
there is trouble in making them pack in the 
box, add 4 

I only claim that the tar is good for small 
cores. 


moulding sand. 


I am using them every day, and 
have used ten thousand the past winter and 
have not had any trouble with them. If 
Mr. Ricker desires to make any personal 
inquiries I will gladly reply if he writes me. 
Mr. Holmgreen says he is using the tar 
cores altogether for small cores. 
DAVID SPENCE. 
Galesburg, Ill. 
le — 
*© Valuable Discovery! 
Value of steel more than trebled!! 
Secret for sale. Material and method 
Inexpensive. Once possessed of the 
Secret the expense for a lifetime use 
Will not exceed a dime! ! !” 
Editor American Machinist: 


The writer has not copied the above from 
placard or circular. It 
print to his knowledge. He saw the vender 
of the heard the claims, saw the 
process in use. First, was a skillet of black 
lubricating oil. Into the oil a little of the 
material was put which restored burnt steel. 
Next, a cold chisel was heated much too 
hot, was plunged in the oil, was drawn out, 
was hardened and tempered. It 
to chip with—even to being held with tongs 
and being struck upon with a sledge! Some 
of the onlookers were astounded. 


has never been in 


secret, 


stood 


By them 
wonderful 
Later the 


the process was pronounced ‘a 
thing!” One bought the secret. 
writer bought it. Old and the old 
blacksmith said it was a humbug. The old 
blacksmith at the corner fire says he has 
seen a number of these things during his 
47 years in the blacksmithing line, says, 
‘They are all the same breed of cats.” 


Joe 


| to do that.” 


compound do in the matter? 
| bonizes the steel, 


|I don’t 


| not ? 
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, 


But, ‘‘the proof of the pudding”. 
The chisel had been burned. It ap- 
peared to be pretty good. The edge had 
taken upon itself a little of the shape of an 
attenuated S it was true, but the peripatetic 
vendor explained this: ‘‘ It was just a little 


now 


too soft.” We should have known that 
much about cold chisels ourselves. 
The writer became a sort of target. 


Having said some things about steel, he 
was asked to say what he thought about 
that? He hada little talk with the itinerant 
whilom machinist who 
his brother chips what good he could. 
This is the substance of the information: 
‘*T overheat—burn the steel—before dip- 
ping itin my restoring compound, because 
it improves the quality, condition of steel 
How? ‘It burns out impuri- 
ties, and the best of steel is liable to have 
little cracks and 


was anxious to do 


checks in it; unsound 


| places, pieces that have been hardened before, 


especially, have minute cracks in, and by 
heating sufficiently hot, just so that it will 
begin to run, these cracks, seams and all 
unsoundnesses are run together and the steel 
becomes entirely sound.” What does your 
‘It recar- 
the carbon from which 
has been removed by burning.” Do you 
know that the carbon is removed from steel 
by burning? ‘‘ Well, that’s what we say. No, 
I know it for a fact.” 
Suppose it to be a fact, a piece of burnt 
steel would be practically iron, would it 
And, if so, why not convert iron to 
steel by dipping it in your restoring com- 


know as 


pound as readily as to re-carbonize burnt 
I don’t know ; I never tried that.” 
Did you ever try hardening a piece of burnt 
steel without restoring? *‘* Yes.” It hard- 
ened, did itnot? ‘* Yes.” Then the carbon 
not out of it, was it? ‘* Well, every- 
body’s saying that it is burnt out leads a 
fellow to think so anyhow.” 
customers ? 


steel? ** 


was 


Do you find 
**T can usually sell to 
somebody, at some price, whenever I can 


many 


getadmission. Sometimes to proprietors at 
from $25 to $200. Sometimes I can sell to 
nobody but some of the hands, and I am 
easy with dollar 
You are steel is 
treatment? 


them. counts.” 
that better for the 
* Better! Why, I would not 
think of making any kind of tool without 
first burning the steel and restoring it. A 
piece never cracks after going through this 
process, unless you overheat it for harden- 
ing.” This public benefactor, 
gathered in what he could, 
find a new field. The wonderful 
claimed him were being 
Those who said ** humbug” 


Every 
sure 


having 
departed to 
things 
by discussed. 
were pointed 
to the cold chisel. There was the proof. 

restored. The 
tool dresser was asked by the writer to burn 


Two more chisels were 
a chisel as bad as the one was burned which 
had been in such manner re- 
stored. He did The sparks shot 
into the air above the fire as high as one’s 


miraculous 
worse. 


head. On being removed from the fire the 
sputtering, scintillating end of the burnt 


chisel had two or three quick plunges in 
clear not cool it 
off, but enough to bring the heat down toa 


the water, enough to 


low red, too low for working. Reheating 


|to the proper heat for working, the chisel 


wasdrawntoshape. There was no unsound- 
ness above the quarter inch or so of irregu- 
lar edge where some of the steel had run 
out, instead of ‘‘running together,’ as the 
restoring agent said it would do. 

Now what? said Jim. Said I, ** Heat it 
to the right heat for hardening.” It was so 
heated, and Jim started to dip it. I 
** Hold, lay it down and let it cool off.” 
was done. 


said, 
This 
The chisel was then heated to a 
proper heat and hardened and tempered as 
With a heavy 
hammer the chisel was tested after being 


any good chisel should be. 
ground, on the old ** sow,” where the other 
restored chisel accomplished such wonders. 
It stood. ‘* But the other fellow let us strike 
on his with a said one of the 
charmed believers in the virtue concealed in 
the skillet of black oil. My chisel was held 
with tongs, and stood pounding witha sledge 
until all hands decided that it was all right, 


sledge,” 


| and on examination the edge was found un- 
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injured. ‘‘Itis the best of the two,” said 
all | nds. Next, another skillet of black 
oi] was brought, and with nothing but the 
oil, clear, a Chisel was put through the same 
treatment as had been given the one restored 
by wonderful compound, and the result 
was ust the same. 


Don't it seem as though we had reached 


the bottom of this steel restoring business? 
And still there are men who looked on and 
caw ull that [have recorded here who will 
talk for hours about the wonderful things 
that fellow did who came along and sold a 
secre! process, Who will shrug their shoulders 
and say ‘‘humph,” when asked if the 
chise!s they saw burned and restored with- 
out tle secret process were not just as good, 
It secms to be a necessity to some men to 
have a method, in steel hardening, which, in 
their estimation, does the business, when if 
they would stop and consider, they must see 
that the method is good or bad, just as it 
aids or hinders the proper action of the 


natural laws which govern the whole matter. 
What 
For the fact that it can be done, is 


Bul about restoring burned steel. 
does it ? 
done, is fully demonstrated in the strictly 
true history of the three chisels as above. 
Putting it in my shop way of stating it, steel 
is restored by simply heating and cooling, 
thereby giving ita chance to get out of the 
unnatural condition in which too much heat 
has placed it, and with a proper chance it 
will get back to nearly normal condition. In 
like that of the cold where 


cases chisel, 


there can be considerable hammering, hot | 


working done, there will be more thorough 
restoration than in cases where no working 
can be permitted, but if those who believe 
the working to be necessary will experi- 
ment with a piece of burned steel, no matter 
how badly it is burned, even if the grain be 
as coarse as pig-iron, they can be convinced 
that the prime factor in the matter is to be 
found in heating and cooling, and that the 
hammering does that part which it does in 
any case properly applied 
ing. 

For proof of my statement take a piece of 
burnt steel and break it. Reserve one of 
the pieces with its fracture, its coarse, weak, 
brittle condition to be used later as proof 
that the restored piece has been in the same 
condition. Heat the piece to be restored 
and cool it precisely as for annealing, not 
forgetting that a high blistering heat is never 
right for annealing, but that steel can be 
annealed, and will cut and work better by 
not being heated any hotter for annealing 
than good steel should be heated for harden- 
When cooled off reheat and cool off as 
If the steel is 
third 
Now, heat the piece to the lowest heat at 


ing. 
for annealing a second time. 
badly burned give it a annealing, 
which it will harden, and dip it in water, or 
Wipe 
the piece dry, or dry it over the fire and 
break it, 


brine, whichever is most convenient. 

and if the hardening heat was 
right, on comparing the fracture with what 
it was before restoring it will come to you 
who have never tried, or seen it tried, like a 
Wonderful! Try 
But will the steel be as good as before ? 


revelation. Interesting! 


It. 


Were the three chisels, or any one of them, 


} as good as though they had not been burned ? 


No; 


toshow the matter up? 


But of what use is it 


If 


don’t burn steel. 
I should start 


F Out with a compound, or a secret to sell, for 





E dor 


doing just what I have described, there 
would be purchasers, but I have talked it 
ll over with proprietors and superintend- 
ents where hundreds of men were em- 
ployed, and had what I offered them gratis 


treated with contempt, when the same men 


Would buy, and insist upon having used 
for 


burned. steel, by experienced steel workers 


compounds hardening steel, restoring 


in their employ who know there is nothing 
nit. Talk Fink’s It 
hold a candle to the illusory com- 


about lubricator! 


pounds offered to steel consumers. 


There is a belief among steel users that 
‘very time steel is heated it is injured. 
That annealing should be dispensed with 


Whenever possible. That depends. Steel 
‘in condition in the bar many times which 
5 “an He vastly improved by judicious anneal- 
pg. Steel which has been burned is prac- 





refines by work- 
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tically worthless, and can be restored by 
successive heatings. 

Tools which, from the nature of the work 
on which they are used, have to be hardened 
over and over, frequently show an improve- 
ment at each successive hardening, even up 
This is 
to call from men where hun- 
dreds of tools are rehardened weekly this 
statement: ‘*A tool 
its best until it has 


three or four 


to being hardened a dozen times. 
so far true as 
is never really at 
hardened 
Well, hardly ever; 
right off 
out of 
These 
Is it not plain that in 
the case of the exceptional tools, which go 


been over 
times. 
in a while 

What 


condition 


once 
first.” 
actual 


one goes at 
this 


men 


can be 


of 


can’t all be mistaken. 


got 


things. 


right off first time, they were in the proper 
condition from the bar, or from annealing, 
to be put in their best possible condition by 
hardening, while with the others there was a 
lack of condition, which was supplied by 
the low, careful heating at which successive 
hardenings took place ? 





t 


BAND SAWING 


Of course, somebody says it is not true. 
Perhaps somebody, in reading this, says, as 
Ionce knew a man to say, * Each time a 
piece of steel is heated and hardened it loses 
There was an 
the 


side of the quéstion, with a counter-bore in 


ten per cent. of its value.” 


argument, and the fellow on negative 
his hand, ready to harden, said, ** Then, if 
I harden this ten times it will be worthless.” 


a3 Yes.”’ 


the most convincing argument, for the tool 


said his opponent. Here came in 


was hardened ten times, and then put at 
work, and proved to be a first-class tool. 
Don’t burn steel. Don’t have any burned 
steel to restore, if it can be helped. But 
that there are some of the most valuable 
lessons in the treatment of steel to be got 
from close reasoning and careful experi- 


ment along the line of this wonderful pro- 
self-evi- 


Not by compounds, costly in them- 


cess called steel restoring, is to me 
dent. 
selves, or in the fact that they are secret, 
but by a judicious heating and cooling, steel 
may be restored; and by the chance given 
it by treating, to settle back to normal condi- 
tion, it will be found just as ready as muddy 
water is to become pure, through the set 
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tling process, when the chance is offered. 


_The peripatetic vendors will sell their wares, 


no doubt; but nature will probably not be 
led astray, if their customers are. 
S. W. GoopyEAR. 
A Trick in Casting—Annealing Cate 
iron, 

Editor American Machinist : 
iron hiller or 
which I 


lot of cast 


standards, 


I once made a 


cultivator on wanted 
some hinges to connect wood wings, with- 
out drilling and rivets. 

I took wrought-iron door butts, reamed 
the holes larger, moulding them up in the 
sand, on the pattern, in the position they 
would be on the casting, and puta tin cap, 
shaped like a square pie tin, on the oppo- 
site side of the butt 
keep the sand away 


from the casting, to 
the butt and 
leave a space for the iron to flow through the 


from 


holes, forming a cap of metal under the 
tin, firmly holding the hinges in place. 
I have had small iron castings, about } 





lla 


N 


: 
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inch thick, that were too hard to drill. By 
putting them in the fire, heating them to a 
wood red heat and letting the fire die out on 
them, and making some scale on surface, 
they would be soft enough to drill and cut 
with ease. HLAMILTON SHERMAN. 
a 


Treatment of Chisels, 
If cold chisels or other steel articles are 
to be tempered, they should be heated to a 
faint red heat and rubbed with a piece of 
hard soap, after which the heating should 
be completed, and hardened in clear cold 
water. The potash of the soap prevents the 
oxygen of the air combining with the steel, 
and the formation of rust or black oxide of 
i it. The 


iron upon will 
not require polishing to determine its color. 


article so treated 
This can be appreciated, especially if drills, 
dies, punches or other complicated forms 
which are difficult to polish are to be tem- 
But 


jumped or upset, for this will be sure to in- 


pered. never should a cold chisel be 
illustration 
of 


clean straw, the blades will admit of being 


Let us draw 
Out 


jure the steel. an 


from straw. of a bundle straight 





drawn out either single or in numbers, so 
easy that they remain smooth and straight, 
and that good bands can be made of them 
and used as But 
distance 


such. were we to pull 
of the bundie, 
then, if we were to force them back into the 


bundle, the blades would break and become 


them to some out 


limber, so that they could no longer be used 
for 


steel. 


bands. This applies equally well to 
If a broken chisel is to be dressed, it 
be drawn cut off, but it 


should never be jumped or upset, for this 


should out and 
process would compress its fibers, just as 
occurs in the case of the straw just mention- 
For hard work the chisels should be 
short, for then they will transmit the force 
The harder the 
metal to be worked, the more rapid should 


ed. 


of a blow much better. 
the succession of blows on the chisel follow. 
Cast-iron can be worked better with a short 
chisel and a light hammer, than when the 
blow is dealt on a long chisel with a Wooden 
sledge, for in the one case the blow is trans- 
mitted, and in the other it requires some 
time until it is transmitted to the iron. 
{Translated from Der Praktische Masch- 
inen Constructeur No. 2, 1887.] 
J. R. Waaner, M. E. 
—-- 
New Band Sawing Machine. 


The accompanying engraving illustrates 
the latest design by the well-known maker, 
Frank H. No. 224 Mill street, 
Rochester, N. Y.,and embodies several new 


Clement, 


features suggested in his experience with 
this class of tools. For shops in which a 
great variety of work is done, necessitating 
a frequent changing from narrow to wide 
blades, it is quite essential to have the up- 
per wheel very light and finely balanced. 
On the 


give better results when reasonably heavy. 


other hand, the lower wheel will 
The upper wheel in this machine is built up 
with steel arms, set bracing, and the rim is 
of the best dry white pine, glved up in thin 
segments, and screwed through and through 
at the joints. By this construction the least 
possible weight is obtained with the great- 
All the arrangements 
about the machine are for convenience and 


est possible strength. 
durability—such as the tilting of the upper 
wheel, which is done by a positive motion 
his 
post; the tilting of the table; the belt-shifter 
table the 
guides, in which may be used either wood 


screw within reach of the operator at 


and extension ; self - adjusting 
endwise the grain or steel at the side of the 
blade; 


the wheels and the main cwuides ; 


sway or vibration guides between 


self-oiling 
For all classes of 


loose pulley, ete., ete. 


work which can be done on a band saw, 


this machine is well adapted. 


a 
A well-known steam engine builder says 
that a large share of the fault found with 
engines running unsteadily comes from 


permitting the governor to get dry from 


lack of oil, or gummed up in some of its 
essential parts. He instances sending a 


man 150 miles upon repeated complaints of 
half 
day spent in putting the governor in condi- 


an engine sold two years previous. <A 
tion was all the man did when he got there. 

Another frequent trouble with a governor 
run by abelt is from belt slippage, or the edge 
of the belt may pull hard against one of the 
flanges of the pulley. In either case there 
need be 
If 


engine governor should be kept in as good 


no expectation of regular speed. 
close regulation is expected a steam 
condition as a watch. 
ae 

American millers who have long supplied 
Brazil with flour, not for the profit on the 
flour but for the large return trade in coffee, 
are exercised over the probable building of 
flouring mills in Brazil by English capital. 
Flour admitted to Brazil must pay a duty 
of seventy-five cents per barrel, while wheat 
admitted free. 
who are interested in the flour trade are also 


is Those in this country 
partners in the coffee trade and in shipping. 
Whatever the result be 


this country and England, Brazil is likely to 


may as between 
be benefited by the erection of mills there ; 
in other words, Brazil will reap the benefit 
of a protective tariff, 
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Enforcing a Good Law. 


Efforts are being made to enforce the fac- 
tory law in the State of New York, and 
there are plenty of cases in this city for the 
inspectors to act upon. In one day recently 
an inspector arrested five manufacturers, 
and had them placed under bail for employ- 
ing girls under 21 years of age more than 
sixty hours a week. When it becomes fully 
evident that the law is to be strictly en- 
forced, there will be reform in a great many 
factories. The factory law forbids child 
labor. Children that should be at school 
are kept at tasks in factories that none but 
adults ought to take. This kind of labor is 
often thought to be necessary to add toa 
family’s income, but its effect is to lessen 
the of the head of the 
The competition it enforces is unnatural, 
and should not be tolerated in this country. 
Stop child labor in factories, and the wages 
of the natural protectors of these task- 
driven children will rise so as to equal the 
earnings of both. 

In some parts of Europe whole families 
work in the factories and mines, and their 
pay is so graduated as to be just enough to 
support them in the plainest and cheapest 
way. 
through this perpetual servitude, while their | 
taskmasters thrive. The product of this | 
cheap labor sometimes comes into competi- | 
tion with American products. If in such | 
cases hand labor is the main element of | 
production, we cannot compete in foreign 
markets; but we can maintain a protective 
tariff that will make it unnecessary for 
whole American families to toil in the mills, | 


shops and mines in producing such articles | : : 
|are being received. 


wages household. 


One generation after another passes 


to compete at home. 


grading our own labor to the level of Euro- 
pean serfdom, it is better to limit manufac- 
turing to home demand; but with the 
advantage of superior machinery and me- 


chanical processes, competition is becoming | 


less and less difficult. 
are trying to depress labor so as to produce 
goods cheap enough to sell abroad. This is 
what the free traders are striving for. 

The New York State factory law is a 
wholesome one, and we are pleased to see 
that itis being enforced. Let the work go 
on until there is no more grinding away the 
lives of women and children in factories to 
produce goods at low cost. 
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The Economy of High Steam Pressure. 


It is not necessary to consider the ques- 
tion of expansion at all to see why the use 
of steam of high pressure is more economical 
Take 
the case of a cylinder having a capacity of 
one cubic foot. Working non-condensing 
we may assume that the back pressure will 
be 16 pounds absolute. And the 
moving the piston against this back pressure 
will be practically constant, no matter what 
the useful work may be. 

If, then, but little useful work is done, the 
work due to the back pressure will be a 
| large percentage of the total work, this per- 


than the use of that of low pressure. 


centage growing less as the useful work is 
increased. 

If steam of 25 pounds absolute pressure is 
used full stroke, the effective pressure will 


be 25—16=9 pounds. With a good feed 
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| water heater there would be, say, 63 heat 
/units imparted to the water in the boiler to 
‘make this cubic foot of steam of 25 pounds 
pressure. 
each pound effective pressure. 

Instead of steam of 25 pounds let steam 
| of 100 pounds be used. The effective pres- 
;sure will be 100 — 16 = 84 pounds. There 
| would have been imparted to the water in 
| outer, say, 240 heat units; 240 + 84 = less 
| than 3 heat units for each pound effective 
| pressure, or less than half the heat required 
| per unit of work done. 
| If the engine is worked condensing, the 


| subject is materially modified, but there is 


still unproductive work of back pressure, 


though not so great, of course, as when the 


There are those who} 


work of | 


This is 63 + 9 = 7 heat units for | 
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‘the advantages of a condenser when low 
pressure steam must be used. 

Small engines are almost universally non- 
condensing, and the great majority of them 
are lightly loaded, and work in effect with 
low steam'pressure. This has a good deal 
to do with the poor economy with which 
they work. 

—— +e —— 
A recent court decision is to the effect 
that it is criminal to color oleomargarine to 
more nearly resemble butter. How about 
the common practice of painting inferior 
qualities of dairy butter ? 
nai eS - 
The 


as constituted by President Cleveland, does 


Inter-State Commerce Commission, 
not cause much rejoicing among real anti- 


monopolists. The five lawyers, however, 
may distinguish themselves in correcting 
and they may not. 


2 lie 


some of the evils 
The spring opening of navigation and the 
of the Inter-State Commerce 
Commission come virtually at the 
time. What effect these.circumstances will 
have upon freight rates for either long or 
short Neither 
railroad managers nor shippers seem to be 
alarmed. It is assumed that the Commission 
will not attempt any radical changes for 
some time to come. 


organizing 


hauls remains to be seen. 


—__—_e@peo——_—— 
Most of the information obtainable in re- 
gard to the International Exhibition of 
Railway Appliances to be held in Paris, next 
May, is in the form of notices translated 


from the French papers. One journal says 


same | 
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(RS TLONS ano) 
Ub- ANSWERS. 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and acco) jing 
to common-sense methods. 

very question, to insure any attention, must ii) «ri. 
ably be accompanied by the writer’s name and ail: ress, 
If so requested, neither name, correct initrals nor 
tion will be published. 








“(a 





(171) E. T., Philadelphia, Pa., 
How and at what cost can I procure drawing 
the Platt self-acting mule? A.—You can, if u 
know the number of the patents, get copies from 
the Patent Office for twenty-five cents each. ‘ 
dress Commissioner of Patents, Washington, |). (. 


(172) N. M., Owensboro, Ky., writ: 
Can you or any of your readers tell me how 
soften chilled mould-boards, so as to drill hole 
them to repair them? A.—We do not know how to 
soften mould-boards without destroying their ef}. 
ency. The only way we know to drill them i 
make a very hard drill. 


(iis) Do Gs 


asus: 


for 


to 


I 
Qh 


to 


Springfield, Ohio, asks: 


| What is the correct rule for finding the amoun: to 


that large numbers of applications for space | 


It is said that ‘‘ the ill 


ry > y 2 , * j r¢ y . * } ae * 
If we cannot compete abroad without de- | will of the French railway companies and 


|certain of the press will not interfere in the | 


least with the organization or the success of 


the jubilee.” We should think it would. 


| John W. Weston, of Chicago, is Commis- | 


sioner-General for the United States. 
| ~— lite 

A peculiar lockout has occurred in a 
Western sheet iron mill. The product of 
the mill is an imitation of Russia sheet iron, 
and the process of its manufacture is secret. 
The proprietor has always insisted that his 
workmen to a_ trade 
union, as they might divulge the secrets to 


should not belong 


competitors to start making the same artiele. 
Until recently the men observed the rule. 
Now they have joined a labor organization, 
Union 
reveal 


and have been promptly discharged. 
workmen are more likely 
' manufacturing secrets than non-union men, 
but it may be that some men out of a whole 
'mill force discharged on suspicion of being 
likely to reveal the secrets might feel like 
the 
which has been so closely guarded. 


no to 


retaliating by giving away process 


—_—_—_ oie 





Does their Charter Permit It ? 


It would interest a good many people and 
publishersin New York City and elsewhere 
to know whether the charter of the Elevated 
Railroads of this city permits the company 
to transact mercantile 
selling newspapers, books, cigars, candy, 

lete., above the streets, in addjtion to their 
regular business of running a railroad. 


business, such as 


The question is specially pertinent in 


view of the practice referred to in the fol- 


lowing extract taken from a recent issue of 


the N. Y. Hvening Sun: 


‘*People complain that they cannot get 
The Evening Sun on the elevated railroads. 
| ‘*Itis quite true, and for the moment we 

cannot help it. We have refused, as a mat- 
ter of principle, to pay the toll demanded 


by the blackmailing monopoly which con- | 


trols the newspaper business on those roads. 
They want us to pay them fifty dollars a 
week for the privilege of having 
Kvening Sunsold by them. The amount 
insignificant, but the idea is preposterous, 
and we won't submit to it. 

‘*The elevated railroads should be run in 


the interest of the people, and if there is 
news 
stands in the stations, it is that they may be 
They are in- 
stead a nuisance, an imposition, and a vehi- 
heres 10 | engine is worked non-condensing. Hence, | cle of blackmail.” 


any reason for the existence of the 


a convenience to the people. 


take off Y threads to make them U. S. standar i? 
A.—Make the flat part at top and bottom equal 
one-eighth the pitch. 2. How can I find the de 
of the common sharp Y thread? A.—Multiply : 
pitch by the decimal .866025. 


(174) H. W., Catlettsburg, Ky., asks: 
1. What is the advantage of double threads {or 
bolts for general machine use? A.—There is no 
advantage in thelr use for ordinary bolts. 2. [s 
there any kind of a double thread from which the 
nut can be unscrewed twice as fast as it is screwed 


to 
h 


16 


up? A.—Not that we know of. 
(175) S. P. F., Northfield, Minn., writes: 


I have a 5'’x10” engine, for which I wish to make a 
new cylinder. What should be the dimensions of 
ports, bridges, etc., to cut off at three-quarters 
s roke, 200 rev.? A.—Steam ports, 34''x4"; exhaust 
port, 4%/'34""; bridges, 3;’’; outside Jap of valve, 
is’; inside Jap, 1-32’'; travel of valve, 134'’. 


(176) W. P. asks: How can I find the 
pitch of bevel or miter gear? A.—The pitch 
|of a gear is the distance apart of the teeth, 
and is measured on the pitch line. The pitch 


The | 


is 


of a bevel gear is measured on the outside of 
the teeth or the greatest diameter. If you do not 
understand anything about the subject, you should 
buy a book and study it up. 


(177) ~L. R., Brooklyn, asks: 1. What 
is meant by the term * perfect vacuum”? 4.—A 
space in which there is absolutely nothing. 2. How 


| many inches can be obtained and held under favor- 
|}able conditions? 


A.—If you mean in the con- 
denser of a steam engine, from 25 to 27. 3. What 


| is the rule for getting the square inches of a tube 
other men in the union, and thereby cause | 


of any given size? A.—The area of a tube is 
found by squaring the diameter and multiplying 
by the decimal .7854. 


(178) <A. B., Lenoxville, Canada, writes: 
Supposing I wanted to design a link motion, to 
have both arms of the rocker in line one with the 
other, would J. G. A. Meyer’s description of * How 
te lay out a link motion” be applicable to sucli a 
construction? A.—Yes; but it should be remem- 
bered that in some link motions the rocker arms 
must be in line, while in others they should not be 
inline. You will find this explained in the thirty- 
sixth paper, which appears in this issue. 


(179) H.K., Cohoes, N. Y., asks: How 
can I make an air compressor for about 10 Ibs. 
pressure to test a small motor? A.—A plunger 
pump, the plunger fitting the whole length, with 
small clearance around the valves, valves made 
of hard rubber, will pump up to 1501bs; we have 
frequently done this with sucha pump. You will 
require a receiver large enough to hold air suf- 
ficient for your purpose. You can pump this up to 
high pressure, and use a reducing valve to give thie 
pressure required. 

(180) Engineer, Gloversville, N. \ 
writes: 1. 1 have under my charge an engine 40 
horse-power, fitted with link motion. At present 
the engine is not doing more than 30 horse-power 
of work. I set the link so as to take just steam 
enough to keep up the speed. The engine runs 
80 revolutions. Would it save steam to reduce tle 
speed to, say, 50 revolutions? A.—The only way to 
form any opinion as to this is to take indicator dia- 
grams from the cylinder. 2. Will a good injector 
feed water previously heated to 150 degrees? A.— 
There are injectors guaranteed to do this. 





(181) C., Baltimore, Md., asks: 1. What 
should be the diameter of an iron stack, 32 feet 
high, for an upright boiler, with 177 tubes, 2\ 
jinches diameter, tubes 9 feet long? A.—Conii- 
tions, such as kind of coal burned, will have an 
influence. On general principles, make the area 
of stack ¢ the grate surface. 2. A boiler that I am 
using has 144 tubes, 2 inches diameter. The smoke- 
stack is 20 inches diameter and 32 feet high ; tle 
draft is too much, the damper must be kept nearly 
closed, also the draft door. A.—There ought to be 
no trouble about this; if you have a good damper, 
you will be able to control draft. The trouble is 
that the boiler is not called upon for enough steam. 
| When the demand is greater, you will not find the 
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draft too great. 


high. Reasonable limits may be taken to mean 
500 feet, which is higher than is likely to obtain in 
practice. 

(182) C. H. B., Mission, Idaho, writes : 
1. In the report of Mr. Grayel, in your issue of 
March 5, does *“ Repairs” include labor and ma- 
terial? A.—Yes. 2. Does “Stores” include oil 
and waste? A.—Yes. 3. Is not $17.38 cost per 
mile high? A —This isthe resultof a typographical 
error. It should have been 17.38 cents. 4. Is there 


any practical means of closing a solid link, such as | 


shown in the article on ** Modern Locomotive Con- 
struction ” of February 6? A. 
closed in locomotive repair shops by heating and 
upsetting the ends. 5. 


omyinthem. Have made several blocks for them, 
but they were finally replaced by case-hardened 
iron. Our links are case-hardened iron, solid, as 
above stated. 
solid? A.—Solid links cost less to make than 
those made in parts; cast-iron is cheaper than 
wrought-iron. Our opinion is that, in the end, the 


parted case-hardened iron link is the cheapest | 


and best. 








Transient Advertisements 50 cents a line for each | 


insertion under this head. About seven words make a 
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rel Fdy. & Mch. Co., Ansonia, Ct. 


Davis Key-Seating Machines, kept in stock, by 
Manping, Maxwell & Moore, 111 Liberty st., N. ¥. 
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Ice and Refrigerating Machines. 120 built, and all 
successful. David Boyle, 521 Monroe st., Chicago, I11. 


Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt,38 Cortlandt st., N.Y 


Drawing Materials, all kinds. Get catalogue. Men- 
tion this paper. G. S. Woolman, 116 Fulton st., N. Y. 


The Improved Tabor Steam Engine Indicator, 
made and sold by The Ashcroft Mfg. Co., 111 Liberty 
at., N. F. 


Engine Lathes, Hand Lathes, and other fine tools. 
Assortment large; prices low. Frasse & Co., 92 
Park row, N. Y 


Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 


Curtis Pressure Regulators, Curtis Return Trap, 
Curtis Damper Regulator. See Mch. 26, p. 13. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


Machinists’ supplies, brass goods, m’f’rs’ supplies, 
polishing materials, all kinds wire, metals, etc. ; in 
any quantity. Jordan & Gottfried, 208 Canal st.,N.Y. 


The Holly Manufacturing Company, of Lockport 
N. Y., will send, on application, their pamphlet 
illustrating pumping machinery and reports of 
duty trials. 


Practical Handbook on Pump Construction. Vari- 
ous kinds and materials to be made of for different 
purposes. By P. R. Bjorling. Nine plates, 12mo., 
$1.50. E. & F. N. Spon, publishers, 35 Murray street, 
New York. 


New Book on Gears; Tables giving 3,094 diam- 
eters, with rules for calculation of movements 
of shafts, etc.; sent on receipt of P. O. Note; price 
50 cts. Address C. B. Long, M. E., Worcester, Mass. 


** Indicator Practice and Steam Engine Economy.’ 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price, $2 
post-paid. Published by John Wiley & Sons, 15 
Astor Place, New York. 


** Binders” for the AMERICAN MACHINIST. ‘T'wo 
styles—the ‘‘Common Sense,” as heretofore sold 
by us, and mailed to any address at $1.00 each, and 
the **New Handy,” mailed at 50c. each. The 
former has stiff board covers, while the latter has 
flexible covers, the full page opening flat. Either 
will hold the entire 52issues of any volume. AMERI- 
CAN MACHINIST PUB’G Co., 96 Fulton st., New York. 


MASON REGULATOR CO., BOSTON, Mass.—Gentle- 
men: Answering your inquiry regarding the Reduc- 
ing Valve, I would say thatit is working very nicely. 
We are reducing from 65 to 10 pounds per square 
inch, and the desired pressure is maintained very 
evenly. Although we have had the valve in use but 
little overa month, I see no reason why it should 
not continue giving the satisfaction it does at pres- 
ent. I like it much better than any valve we have 
ever before used for this purpose.—Yours truly, 
J. H. Webster, Supt. Standard Sugar Refinery, 
Boston. Feby. 8, 1887. 


There is no trouble, within any | 
reasonable limits, from getting a chimney too 


Such links are 


I have seen several cast- | 
iron links, but cannot see where there is any econ- | 


What is the idea of making them | 
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John Reigel will start a foundry_near Westfield, 
Pa. 
Airy & Develin, of Durango, Col., will build an 
iron foundry. 
| Long, Zug & Co., Carlisle, Pa., are erecting a 
| machine shop. 
Murray & Stevenson, Anniston, Ala., are enlarg- 
ing their foundry. 


ing an iron foundry. 


The Tombigbee Cotton Company, Columbus, Ga., 
will erect a factory. 


chine shop, 20x30 feet. 
The Peninsular Legd Company, Detroit, Mich., 
| will erect a $20,000 factory. 
| The Cham Manufacturing Company will erect a 
$5,000 factory in St. Louis. 
| Fish & Co., Bayonne, N.J., are building a foundry 
at Pamrapo, in that State. 
Cc. L. Mahrenholz is interested in a machine shop 
| to be built in Red Oak, Ia. 
J. W. Tufts, of Boston, will erect a soda fountain 
factory at 96 Portland street. 
J. L. Delaplaine will erect an iron foundry at 
York and Johnson streets, Baltimore. 
| The Philadelphia and Erie Railroad will build 
| an addition to its shops at Sunbury, Pa. 
| of starting a gun factory at Northampton. 


C. Roberts will build a three-story brick factory 
at New and Colden streets, Newark, N. J. 


Chas. Nobs will build a four-story brick factory, 
43x43 feet, at 24 Boudinot street, Newark, N. J. 


| The Scranton Forging Company will start a drop 
forging works at Scranton, Pa., to cost $125,000. 

| The Knights of Labor of Pottstown, Pa., will 

probably establish a shoe factory and a pottery. 


| A. G. Gregg, Bristol, Pa., will establish an agri- 

| cultural implement factory at Morristown, Tenn. 
G. D. Rowell, Appleton, Wis., talks of starting 

agricultural implement works at Sheboygan Wis. 


John R. Robertson, Demopolis, Ala., will try to 
organize a company to build a large cotton factory. 


The capital of the Midvale Steel Works, of Phila- 
delphia, has been increased from $750,000 to $1,500,- 
000. 


The Brown & Sharpe Manufacturing Company, | 


Providence, R. I., will erect a brick storehouse, to 
cost $25,000. 

The Union Wire Mattress Company at Chicago, 
| will erect a four-story factory, 90x40 feet, at 73 East 
| Erie street. 


| 
J. W. McCruchy will erect a three-story factory, 


50x100 feet, at 45 Illinois street, Chicago. It will 
cost $15,000. 

The Rochester and Pittsburgh Railway Company 
talks of establishing car works in Ridgeway, Elk 
County, Pa. 

E. P. Allis & Co., Milwaukee, Wis, will erect an 
office building to cost $10,000. It will also contain 
drafting rooms. 

C. R. Wood, Columbus, Miss., is erecting a plan- 
ing mill, and will add a machine shop and a grist 
mill this summer. 

The city of Denver is adding 200 incandescent 
lamps to its already well-lighted streets. It will 
require more power. 

A company is being organized at Rome, Ga., to 
build a 100-ton furnace. The Rome Land Company 
can give particulars. 

The East Broad Top Railroad Company will en- 
large its machine shops at Oribsonia, Pa. A. M. 
Sims is general manager. 

The Bessemer steel] rail mill at Pueblo, Col., is 
using full shift on rails for the Colorado Midland 
and the D. & R. G. Railway. 

It is rumored that the Pennsylvania Steel Com- 
pany, Steelton, Pa., will build large furnaces or 
steel works near Baltimore. 

J. W. Tousley and others are forming a com- 
pany at Minneapolis, Minn., to build fron fence 
works. Capital is to be $100,000. 

It is reported that new machinery will probably 
be added to the Brooklyn Navy Yard, and one of 
the new 6,000-ton vessels built there. 

The Brown & Sharpe Manufacturing Company, 
Providence, R. L, are running their machine and 
tool works, with 666 hands, full time. 

Edmund M. Iven & Son, Lafayette and Commerce 
streets, New Orleans, La., will remove their foun- 
dry and machine works to Decatur, Ala. 

Negotiations are being made for the establish- 
ment of a sewing machine factory at Little Rock, 
Ark. Fred. Hanger and others are interested. 


A horseshoe factory is to be erected at West 
Nashville, near Nashville, Tenn. The Nashville 
Land Improvement Company can give informa- 
tion. 

The Charlotte Plow and Machine Company, Char- 
lotte, N. C., have purchased a machine shop at 
Greensboro, and are moving the machinery to 
| Charlotte. 


Clayton Bros., Bristol, Conn., contemplate build- | 


Zach. Walker, Meyersdale, Pa., will build a ma- 


Wm. H. Whitney, of East Brookfield, Mass., talks | 
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The Grande Smelting Milland Refining Company 
will erect works at El Paso, Tex. J. G. Smith, presi- 
dent of the Vermont Central Railroad, is one of the 
directors. 

The Roe Stephens Manufacturing Company, 12 
Atwater street, Detroit, Mich., will erect a brick 
foundry on Twenty-seventh street, 50x130 feet, to 
cost $8,000. 

The Dayton Manufacturing Company, of Dayton, 
O., has made arrangements by which it will in the 
future manufacture Matthias N.Forney’s improved 
railroad car seat. 

Camden, Me., has voted to exempt the proposed 
shoe factory from taxation for ten years, also to 
pay half the expense of a railroad survey from 
that place to Rockland. 

The electric street railroad at Denver, Col., 
works very nicely. It recently had a full week’s 
rest by the burning of the boilers at the maip 
building by a cheap engineer. 

The Excelsior Manufacturing Company, of Den- 
ver, Col., have replaced the boilers recently ex- 
ploded at their works, and rebuilt the engine- 
house. No more $1.50 engineer there. 


Merrimack, N. H., has voted to ©X®€mpt from 
taxation for five years any manufacturing com- 
pany that would locate there and expend $20,000 
above the mill site ; for $50,000, ten years. 


The Enterprise Rolling Mill Company—capital 
stock, $100,000—has been incorporated at Birming- 
| ham, Ala., by Thomas Jeffers, Oliver Weiser, I. R. 
| Hochstader, C. F. Enslen and B. M. Allen. 


tory and a refrigerator factory are to be built at 
Decatur, Ala. The Decatur Land Improvement 
and Furnace Company can give particulars. 


The Sequatchie Hoe and Tool Company, recently 
| incorporated, with $50,000 capital, will at once erect 
works at South Pittsburgh, Tenn. J. R. Norton, 
| Ironton, O., is president and general manager. 


new circular calling attention to improvements in 
their Universal screw-cutting center, depth, angle 
and twist gauge. Prices of tle two sizes are given. 

Bradley & Co., Syracuse, N. Y., are employing 260 
men time and a quarter. This is the largest force 
| they ever had atone time. Orders are very brisk 
| for the Bradley cushioned hammer and heating 
| forges. 
| The Farmer’s Alliance recently held a meeting 
| at Temple, Tex., to consider the erection of a cot- 

ton mill. They have now obtained a charter, and 
will build a factory to cost $100,000. 
| is James M. Smith. 

The Virginia Nail and Iron Works Company, 
Lynchburg, Va., have decided to increase 
capital stock from $95,875 to $170,875, to enlarge 
their works and build a 40-ton 
Baltimore Manufacturers’ Record. 


The secretary 


iron furnace. — 


| 
| 
| 
| 
| 
| 
| 
| 


It is reported that the Missouri Pacific Railroad 
| Company have decided to permanently locate 
| their machine and repair shops in Little Rock, 
Ark. The shops are to be of immense size, and 
will give employment to over 1,000 men. 


Horace Van Sands, 733 Broadway, New York, has 
issued a pamphlet on electrical appliances, which 
he sends free on application. The pamphlet treats 
| mostly of electric bells, batteries and burners, and 
contains information that will be found of value. 

The Utility Wrench Company, 231 East Ninth 
street, New York, have issued circulars describing 
their Utility wrench, and giving prices and dis- 
counts to the trade. In setting this wrench, the 
thumb presses a spring instead of turning a nut. 


Columbia Falls, Me., has voted to exempt from 
taxation for a term of seven years the property of 
any company or corporation located there for the 
purpose of carrying on any manufacturing busi- 
ness, provided that they locate within two years. 


A joint stock company Is being organized to estab- 
lish a wire nail mill in Coshocton, Pa. The capital 
is to be $150,000, $100,000 to be paid in before opera- 
tions can begin. ‘The mill will be capable of mak- 
ing 600 kegs of nails per day, and will require 250 or 
300 hands. 

Peter Routier, Indianapolis, Ind., has received 
the contract to erect a round-house and freight 
houses at Louisville, Ky., for the Jeffersonville, 
Madison and Indianapolis Railroad Company 
(office, Pittsburgh, Pa.), previously reported. The 
cost will be about $180,000. 

Fairbanks & Co., of St. Louis, inform us that they 
are about to bring out a ** Patternmakers’ Trams,” 
to place upon the market. This instrument will 
determine proportionately the shrinkage to be 
allowed for iron, iron and brass, two iron, two 
brass, or any series of combinations. 

The Pratt & Whitney Company, Hartford, Conn., 
have recently made two additional drop hammers 
for the Billings & Spencer Company. This makes 
37 drop hammers they now have in use in the 
latter establishment. There are also five tilting 
hammers and ten hot presses. 

Henry Disston & Sons, the great saw makers of 
Philadelphia, have just contracted with Mr. Bur- 
dett Loomis, of Hartford, Conn., to erect at their 
Tacony works an extensive plant for the manufac- 
ture of the Loomis generator fuel gas. The plant 
will have the capacity of 1,500,000 feet per day. 


Ground has been broken for the new pipe mill 
about to be erected in Oil City, Pa., and the work 
will be pushed to completion with all possible 
speed. The main building, 300x200 feet, is so situ- 
ated that the railroad facilities will be unequaled. 
A contract has already been given for the furnish- 
ing of a large amount of first-class machinery to be 

| used in the construction of pipes. 


It is reported that a wheel-barrow and tool fac- | 


| J. Wyke & Co., East Boston, Mass., have issued a | 


their 








There is now being built and nearing completion, 
at the works of the Betts Machine Company, in 
Wilmington, Del., probably the most massive and 
powerful lathe of its size that has ever been de- 
signed in this country. It will swing 66 inches 
diameter, and has shears 43 feet long; ratio of 
gearing, 250 to 1; weight over 100,000 lbs. It is 
being built for the Otis Steel and Iron Company, 
of Cleveland, Ohio, for turning steel rolls 30°’ diam- 
eter, and will be shipped some time in April. 


The Denver and Rio Grande Railroad Company 
are putting in a lot of new machinery at their main 
shops at Denver—a new steam hammer, a cush- 
ioned helve hammer, and a very heavy machine 
for making arch bars for the blacksmith shop; five 
new lathes, a slotter, a double cotter drill, and 
$17,000 worth of special machinery for machine 
shop. Plans are being examined for a 100-foot 
extension of the machine shops; also a new round- 
house. 


The H. W. Johns Company, 87 Maiden Lane, New 
York, call attention to a new article of manufac- 
ture, composed of which they have 
brought out. It is called vulcabeston. Water and 
acid-proof materials are combined with asbestos, 
and the mass vulcanized and compressed. Its 
properties are permanent resistance to heat and 
immunity from injury by acids, gases, and other 
corrosive substances. 


asbestos, 


It is applicable to a great 
There are two grades made—one 
acid and water-proof, and the other fire and water- 
proof. 


many purposes. 


Fred’k Hl. Seymour, Detroit, Mich., is making”“a 
self-grinding combined check and globe valve. It 
| keeps extra tight, and is claimed to be practically 

indestructible. It can be reground when in use if 
there is no steam up. By a simple arrangement it 
furnishes its own pressure to grind. The valvecan 
be set to deliver any amount of water or steam 
| under its opening, or can be closed off entirely— 
acting as a gobe valve. It can be used as an 
equalizer where there is a range of boilers. It has 
run two years without a mishap of any kind. 


The Curtis Pressure Regulator Company, of Bos- 
ton, have sold during the past month one 2” and 


or 


one 3" Curtis pressure regulator, to the Worcester 
Steel Works; one 1\"' and 1"', two 2y", to 


Walworth Manufacturing Company; three regu- 
lators and three traps, to United Gas Improvement 
Company, Philadelphia; one 4’, one 2’ and one 1°’ 
press regulators, to Talbot Mills, Billerica, Mass. ; 
two 4’ regulators and five large traps, to Ports- 
mouth Machine Portsmouth, N. H.; 
eleven regulators for car heating, to the Martin 
Anti-Fire Car Heating Company, Dunkirk, N. Y. 


Company, 


The threatened wages trouble among the mould- 
ers in two of the local malleable iron works has 
been composed without loss or disturbance of pro- 
duction. At the Missouri Malleable Iron Works a 
written agreement was entered with a committee 
representing the moulders as individuals, as con- 
tradistinguished from members of a union,whereby 
a 10 per cent. advance in net wages was granted to 
piece workers, and 5 per cent. to day workers. In 
return for this concession, the moulders pledged 
themselves to an observance of habits of temper- 
ance and sobriety, and promised their good-will 
and best efforts on behalf of the company and its 
interests. This agreement went into effect on the 
2ist instant, and will last to July the 1st. The St. 
Louis Malleable Iron Company had previously 
conceded a 10 per cent. advance.—At. Louis Age of 
Steel. 


Frank Mossberg, Pawtucket, R. IL, is manufactur- 
ing a twist drill grinder. It is calculated for either 
straight or twist drills from '¢ inch diameter to 1lg 
inches diameter. “The drill to 
be ground is placed in Y-shaped groove, and se- 
curely clamped; a gauge brought in contact with 
the lip of drill secures uniformity; an adjustable 
stop butts up smoothly against rear end of drill. 
For grinding the second lip the drill is revolved 
180 degrees by means of a dog securely fastened to 
shank of drill. Clearance is had by eccentric mo- 
tion, which can be adjusted by raising or depress- 
ing an adjustable slide on back side of machine. 
Feed is obtained by rotating a graduated thumb 
wheel. For small drills a special drill-holder is 


The circular says: 


used.” 


The Westinghouse Machine Company has made 
recent shipments to electric light com panies as fol- 
lows: South Side Electric Light Company, Pitts- 
burgh, Pa., two 150 horse-power; Brush Electric 
Light Company, Buffalo, two 60 horse-power (21st 
order); the End Electric Light Company, 
Pittsburgh, Pa., two 75 horse-power (third); Hart- 
ford Light and Power Company, Hartford, Conn., 
two 60 horse-power; Jefferson City Electric Light 
Company, Jefferson City, Mo., 60 horse-power; Port- 
land Electric Light Company, Portland, Oregon, 
four of 60 horse-power (seventh) ; Litchfield Elec- 
tric Light Litchfield, I11., 100 horse- 
power; Cleveland Electric Light Company, Cleve- 
land, Ohio, 75 horse-power (seventh); Canon City 
Electric Light Company, Canon City, Col., 60 horse- 
power; Olney-Edison Electric Light Company, 
Olney, Il1., 60 horse-power; Jenney Electric Light 
Company, Fort Wayne, Ind., three of 15 horse 
power. ‘The new Westinghouse building for the 
joint offices of the various Westinghouse companies 
in Pittsburgh is being rapidly pushed. It will be 
fire-proof throughout. It has a floor plan 80x110, 
and is 200 feet in height, with three high-speed 
passenger elevators. It will be lit throughout with 
incandescent light, and worked by indirect steam 
radiation, with natural gas as the fuel. It will be 
occupied exclusively by the offices of the various 
Westinghouse companies. 


East 


Company, 
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Machinists’ Supplies and Iron. 


NEw YORK, March 31, 1887. 


Iron—There is not a ripple on the surface of trade | » 


in American pig. Buyers and sellers alike seem 
to be awaiting developments. We quote: No. 1 X 
standard brands, $21 to $22; No. 2 X, $20 to $20.50; 
Grey Forge, $18 to $18.50. 

Lead—4.35c. to 4.40c. for common. 

Copper—Lake, 10.45c. ; Arizona, 10c. 

Antimony—Hallett’s, 7éc. ; Cookson’s, 87¢c. 

Spelter—Refined, 5%/c. to 6c. 

Tin—Banca, 23c. to 23\c.; Straits and Malacca, 
22.70c. 


*WANTED* 


“Situation and Help’ ‘dvertisements only inserted 
under this head. Rate, 3 sents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
Sor the ensuing week's issue. ‘ ; 





A man with theoret. and practical experience 
wishes situation as designer or foreman of drawing 
room. Address M. E., AM. MACHINIST. 

Wanted—Situation as foreman by an energetic 
man well posted in modern machine shop practice. 
Address 244, AM. MACHINIST. 

Wanted—A designer on machine tools ; state age. 
experience and compensation expected. 
* Tools,” Box 20, care AM. MACHINIST. 

A young man, first-class machinist and_tool- 
maker, also draftsman, wishes situation. Address 
W. H., AM. MACHINIST. 

Wanted—Position as foreman by young ma- 
chinist; 14 years’ experience, three as foreman 
W. L. AM. MACHINIST. 

Experienced foundry foreman desires a position ; 
good reasons for wanting to change; references. 
Address Box 21, AM. MACHINIST, 

Wanted—Situation as foreman of machine shop ; 
experienced in building automatic engines, etc. ; 
first-class references. Address High Pressure, 
AM. MACHINIST. 

Wanted—A first-class reliable salesman to sell a 
line of first-class machinery; none but successful 
salesmen need apply. Address, stating experience 
and salary expected, X. Y. Z., care of AM. MACH. 

Wanted—By young man, position as assistant 
draftsman: has practical knowledge of machine 
construction and good abilities; small shop pre- 
ferred. Address Practical, AM. MACHINIST. 

A mechanical engineer and superintendent of 
long experience with steam and hydraulics, and 
general heavy machine work, Is open for engage- 
ment; reference if required. Address D. E. H., 
AM. MACHINIST. 

A mech. draftsman, with college education, who 
has served four years in different shops and seven 
years at the drawing board, wishes suitable posi- 
tion; references furnished. Address Future, AM. 
MACHINIST. 

A machine foreman, designer and draftsman 
with experience managing men and shop manufac- 
turing fine tools and interchangeable machinery, 
wishes to correspond with parties in need of such a 
man. Address G. W. N., Box 45, Ridley Park, Pa. 


Wanted—A foreman patternmaker in a locomo- 
tive works West; none but a man thoroughly com- 
petent to fill position of foreman need apply ; state 
age, wages expected and previous experience, 
Address Locomotive, AM. MACHINIST 

Young man, machinist, having 5 years’ experi- 
ence as salesman on road, who is about to travel 
West on a business trip, would like to represent 
good tool manufacturers, or handle some specialty 
on commission. Address Salesman, AM. MACH. 


A first-class foreman patternmaker and mill- 
wright wishes to change his position; thoroughly 
understands general machinery and _ intricate 
core work; can show positive proof of energy, 
executive and mechanical ability. Address P. & M., 
AM. MACHINIST. 

Wanted—Position as business manager or treas- 
urer of a manufacturing or finance corporation, by 
an active business man of over sixteen years’ ex- 
perience; thoroughly competent to organize a new 
business or carry on one already established. 
Address T. W. J., care of AM. MACHINIST, 96 Fulton 
st., New York city. 

Wanted immediately—One mechanical drafts- 
man, thoroughly familiar with the details of iron 
mill-work; one young man to make tracings 
and two or three first-class patternmakers for 
general work; reply, with reference, and state 
when can come and compensation expected. Ad- 
dress Riverside Iron Works, Wheeling, W. Va. 

Foreman wanted; experienced, first-class ma- 
chinist, thoroughly familiar with modern tools and 
appliances, to superintend the construction of high- 
speed automatic engines; must have ten to fifteen 
thousand cash to take an interest in well-estab- 
lished and profitable business. Address Box 18, 
AM. MACHINIST. 


Address | 


AMERICAN MACHINIST 


1 

Light mach’y of all kinds built at short notice 

Edmund Mills, 8 Dey st., Jersey City Heights, N. J. 
For Sale—Second-hand 5x14” Monitor, 5-16’’ Fox 

| Lathes. N. Y. Machinery Depot, 16 Bridge Stores, 

IN. ¥. 





For Sale—One Lathe, 28’’ swing, 20 feet between 
| centers; one jig saw, one wood-turners’ lathe. 


A. L. Henderer, Wilmington, Del. 


| For Sale—Low figure,in giood order, four station- 
| ary engines—one each of thrty-five, forty, fifty and 
| Sixty horse-power. Address Pratt & Letchworth, 
| Buffalo, N. Y. 


For Sale—Milling machines, drill presses, screw 

machines, cam machines, tapping machines, 
| planers, lathes, etc. ; send for circular. E. Parmly, 
| Treas. the New Howe Manufacturing Co., Bridge- 
| port, Conn. 
| For Sale—Foundry and machine shops in a live 
| Western town of 6,000 population, three trunk-line 
| railroads, and plenty of natural gas. Write soon 
| for particulars to Young & Co., Kokomo, Ind. 
| For Sale, at one-half the cost—One 16 ft. fly-wheel, 
| about 16,000 lbs. weight, bolted in sections ; and one 
| 12 ft. band wheel, with 18 in. face, about 6,300 Ibs., 
bolted in halves; both wheels well made. Butter- 
worth & Lowe, Grand Rapids, Mich. 


BRADLEY'S HEATING FORGES, 
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For Hard Coal or Coke. Indispensable in all shops 
to keep Bradley’s Cushioned Hammers and 
men fully employed and reduces cost of production 


1Q UPRICHT 

LEY CUSHIONED 
HELVE 

HAMMER 


Combines all the 
best elements es- 
P sential in a first- 
class Hammer. 

r Has more good 
points, does 
more and 
better work 
and — costs 
less for re- 
pairs than 








1832. 


Establishea 


any other Hammer in the World. 


BRADLEY& CO. Syracuse, N.Y. 
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THE BROWN HAMMER 
STRIKES A BLOW WITH 

Double the Velocity That it Raises the Hammer. 

A NEW MOVEMENT! SEND FOR DESCRIPTION, 

KNOWLTON MFG, CO., KINGST., ROCKFORD, ILL. 

















ONE-HALF TIME 


this solid, strong, dvrable, 
firm-hold,quick working Lever 
(Not Ssrew)Vise Hasimproved Taper- 
Vipe and other attachments, Sold by 





We desire the services of a thoroughly competent 
man to take the place of our present secretary, | 
who is obliged to retire on account of ill-health. 
and to assist in general management; experience 
and first-class business qualifications will be re 
quired, and to the right person excellent induce- 
ments will be offered. Great Western Mfg. Co., 
mill furnishers and man’f’rs of general machinery, 
Leavenworth, Kansas. 





1. MISCELLANEOUS WANTS. +) 
Advertisements will be inserted under this head at 
35 cents per line, each insertion. | 


Gerlach’s Engineers’ Specialties beat the world. | 
Send for price list. Crescent Mfg. Co., Cleveland, O. | 
Crescent grease cup for shafting beats them all. | 
Sample free. Crescent Mfg. Co., Cleveland, Ohio. | 
Special tools and machines for mfg. designed and | 
built to order; mechanical and Patent Office draw- | 
ings. I. A. Weston & Co., Syracuse, N. Y. 


the trade. Send for circular 
TOWER & LYON, 
95 Chambers Street, New Vork. 
Snecessors to MELVIN STEPHENS. 








Christiana Machine Co,,Christiana,Pa., 


Manufacture Shafting, Pulleys, Hangers, Gear- 
ing, Steam Engines and Turbine Water Wheels 
Special attention to furnishing Castings to the 
trade. Philadelphia office, 206 N. Fourth street. 

_ pCO od V6 We [eg ee | 
1 ¢ 7 1 
PLANER aid SURFACE GAUGE. 

An accurately graduated gauge 
by which planerand other tools 
can be quickly set at any height 
from the table or the work. Is 
also a convenient surface gauge. 
$3.75 each 
ARTEUER 8B. PHILLIPS, Manufacturer, 








WHITMAN, MASS 








NEW YORK. 


ENGINES A SPECIALTY 


GEO. F. BLAKE MANF'G. CO. 


Fe ViLoErs & VERY VARIETY 
OF OF 






BOSTON. 
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THE DEANE STEAM PUMPCO.Holyoke,Mass. 
BUILD 2 AND 


Water Works, Steam Pumping 


ENCINES MACHINERY. 
TRAVERSE SHAPERS. 


15 inch stroke x 27 inch Traverse. 
20 66 iT) x 60 66 ee 
380 66 6e x 72 6s 66 
As noted above, we build 3 sizes of Traverse Shapers and can make the beds any desired length tc 
suit special work. They are all stiff solid tools with a very deep bed. The two larger sizes have each 
2 tables, a large heavy graduated swivel vise and automatic, vertical, angular and horizontal feed 
The circular arbor also has independent feed. Screws and shafts are of steel and bearings are of hard 
bronze. The rack gear and pinion and other small gears are of steel. Our illustrated catalogue gives full 
description, and we shall be pleased to send them to those who are interested. r 


THE HENDEY MACHINE C0., 7°"2s397°" 


~ Alternating 
-/ SYSTEM. 


Incandescent Electric Lighting from 
Central Stations, made Universal, Econom- 
ical and Profitable, irrespective of dis- 
tance. 
















THE 


WESTINGHOUSE 
ELECTRIC CO. 


PITTSBURGH, PA. 
EASTERN OFFICE, 


17 CORTLANDT ST., NEW YORK 





THE M. T. DAVIDSON IMPROVED STEAM PUMP, 
woe" Davoson Steam Pune Company. 


WARRANTED F&F - 
vn” BEST PUMP 
PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 










MADE FOR ALL 
SITUATIONS. 





IF YOU WANT A STRONG, ECONOMICAL 


ENGIN E 


EITHER HORIZONTAL OR VERTICAL, 
VOR STEADY EVERY DAY AND ALL-NIGHT SERVICE, 
AND AT A LOW PRICE, WRITE TO 


COOKE & CO., 22 Co:tlandt St., N, Y. 


SEBASTIAN, MAY & C0.'S 


Improved Screw Cutting 


power LATHES. 











and LABOR saved by using | 








Catalogue of Lathes, Dril! 

, Presses and Machinists Tools 

4 and Supplies mailed on appli 
cation, Lathes on Trial. 


167 W. Second St., CINCINNATI, 0 


W.C. YOUNG & CO., Yorcester, Mass 
Engine Lathes, Hand Lathes, 


FOOT POWER LATHES, SLIDE RESTS, Etc. 











!'welve hundred Engines in use. Please mention this paper. 





E P. B. SOUTHWORTH, 
94 Exchange street, Rochester, New York 
Indicating Engineer and Mechanical Draftsman. 
| Correspondence solicited. 





MF'R'D BY THE 
HOGGSONAAETTIS 


EST, 1849 cA: 
HAVEN: 









THREE SIZES: 
23g inch. 
4 “ 








6 “ 
GUILD & GARRISON, 
BROOKLYN, N. Y. —— 
STEAM PUMPS, \ — » = 


VACUUM PUMPs, 
AIR COMPRESSORS, 


sumcacee-co 


4 INCH CUTTING-OFF MACHINE 


MADE BY 


BETTS MACHINE Co., 
WILMINGTON, DEL, 





SEND FOR CATALOGUE. 
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NICHOLSON FILE CO. 
poof lest Rasns 


FILE CARD. 
Having the Increment Cut. 

The illustrations herewith presented, exhibit more convenient and durable forms of File Cleaners 
than are usually found, the majority of those in use being rudely devised and troublesome, and we 
believe for this reason, those of our manufacture will find a ready sale. Machinists and others who 
have not already given them a trial, will find it to their advantage to order the File Card and File 
Br ush at once. 


g MFRS. OF 














Manufactory and Office, 


PROVIDENCE, R.I., U. A. 


THE HANCOCK INSPIRATOR, 
THE STANDARD 


FEEDER FOR ALL 











» BOILER CLASSES OF BOILERS. 


OVER 85,000 IN USE. 
Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO. 


OFFICE, 33 INDIA WHARF, BOSTON, MASS 


| THE NEW “GRESHAM” PATENT 


AUTOMATIC : NJ f CTO R 






























—— 
Bie bees 


Ee 


RE-STARTING 


; “Tnvaluable for use in Traction, Farm, Portable Marine and 
is Stationary Boilers of all kinds. No handles required. Water supply 
a very difficult to break. Capability of re-starting automatically, 
1 immediately after interruption to feed from any cause.” 
\s 
; 


SEND FOR CATALOCUE. RELIABLE AND CHEAP. 


Sole Manufacturers in the United States and Canada, 


NATHAN MANUFACTURING CO. 


92 & 94 LIBERTY ST., NEW YORK. 


rasanun iecertearoene. ee Th@ Pump Catechism, &c. 





Gi 


For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable 
Compact and Cheap, also Portable Forges, Tuyere [rons 
and Foundry Blowers. 





e > THE PUMP CATECHIS‘, A _ practical 
7) Es belp to RUNNERS, OWNERS and MAKEks Of Pumps 
he ; of any kind. Covering the Theory and Practice 
Se Es of Designing, Constructing, Erecting. Connecting 
= Ps and Adjusting. By Robert Grimshaw, M. E 

a 4 Ps £ Profusely illustrated. 18mo, cloth........... $1 00 
Oo &5 =F STEAM ENGINE CATECHISM, A Series 
FzzeA4 of thoroughly practical questions and answers ar 
oO in Re ranged so as to give tu a young Engineer just the 

HS s information required to fit him for properly run- 
o < aes S ning an engine. Fourth edition, enlarged. 18mo, 
lid = a oe GEE xctwew ans wsba ahaa ese aameetannsns 064% 46s 1 00 
- oe & 

22 SS STEAM ENGINE CATECHISM. Part II. 

5 fl of te $ Containing answers to further practical questions 
Ae: received since the issue of the first volume. 18mo. 

° 7 — = i WU cess ca spb 48-can deb eedes Oeaeeenericenaeeus $1 00, 
Bee 3 
3° a=: JOHN WILEY & SONS, 
x Ea % 15 Astor Place, New York. 

al yes = Mailed and prepaid on the receipt of the price. 
Qa «Ss 














= For the reason that if you are = i 
+ interested in raising water or other 

| liquids by steam power, we wish to call NEW a | OME ER, 

j your attention to the 

; mi. THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 
4 Ew More Efficient, Simple, Durable, and more Economical, both as to running 
\4 expenses and repairs, than any other Steam Pump. 

4 Call or write for our new 96 page Illustrated Descriptive Book containing Full Particulars, Reduced Net 
4 Prices, and hundreds of A-1 Testimonials, Ma ed Ft ‘ 


PULSOMETER STEAM PUMP CO., 83 JOHN STREET, N. Y. 











y FOR SALE AT FACTORY PRICES BY 
A. A'ler. New York; & C. Nightingale & Childs, Boston; Henry I 
Snell, Phils de Ip! ia; Thos. J. Bell & Co, Cineir matis Shaw, Ken 
dall & Co.. Toledo: Geo. Worthington & Co , Cleveland N.O. Nel 
son Mfg. ¢ St Loui & Kaas as City Mo; Goulds & Austin Chi 
cago; CE Kenn Dd 1, Sheriff & Ashworth, Pittsburgh 
Pa. ; Jos Baur, Manis ste "Mick 1.. Jas. Jenks & Co. Detre vit, Mich 
Wickes Bros . East Sagi aw; Adolf Leite't, Grand Rapid E. F 
Osborne. St. Paul, Minn 3 Kruse & Barker. Mi waukee Wis: Joshua 

3 a ndv Machine Works, San Francisco; Flynn & Emrich, Batime 

< Forbes, Liddell & Co, Montgomery, Ala; Bailey & Labor, 
on ston, S. C.; O. B,. Goodwin, Norft Va 











BEMENT. MILES & CO. 


PHILADELPHIA, PA., 


BUILDERS OF 


Metal-Working Machine Tools, 


FOR 
RAILROAD SHOPS, 
Locomotive 









and Car Builders, 

Rolling Mills, 
Steam Forges, Ship Yards, 

Boiler 


Machine Shops, 


Shops, Bridge 
Ete., Ete. 


Works, 
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11 
‘gp iecount’s Light S Steel el Dog 





PRICE, Ho Gh F PRICE. 

$ 85] 6.....2 ..... $1.10 
85 smal Ret of 8-5.50 | 
5 . | 1.40} 
.60 10. ree c ol .50 
Bde | ee ea 1.70 
. Be: aoe, were 1.90 

1.00 ! Ft Full Set of 12-12.00 


W. LECOuN 


SOUTH NORWALK, CONN. 


vr, 





HW.UOHNS =A 
<a g pen Ss 





& ieee eer. 
JHIS is the perfected form of portable Roofing, manufactured by us 
for the past twenty-seven years, and is now in use upon roofs of 


Factories, Foundries, Cotton Gins, Chemical Works, 
Cars, Steamboat Decks, etc., in all parts of the world. 

Supplie -d ready for use, in rolls containing 200 square feet, and weiehs 
wit Asbestos Roof Co: iting, about 85 pounds to 100 square feet. . 

Is adapted for all climates and can be readily applied by unskilled 
vorkmen. Samples and Descriptive Price List free by mail. 

H. W. JOHNS MANUFACTURING CO., 
SOLE MANUFACTURERS OF 
H.W. Johns’ Fire and Water-Proof Asbestos Sheathing, Building Felt, 

Asbestos Steam Packings, Boiler Coverings, Liquid Paints, Fire-Proof Paints, etc. 


VULCABESTON. Moulded Piston-Rod Packing, Rings, Gaskets, Sheet Packing, ete. 
Established 1858. 87 MAIDEN LANE, NEW YORK,  SHicaco.~ puitaneipaia. 


HALL 


DUPLEX PISTON PUMP 


9 Simple, 
; Durable, 
Efficient. 


HALL STEAM PUMP CO., 


Railroad Bridges, 

























91 LIBERTY ST., NEW YORK. 
MADE FOR Soe ANY SERVIGE 

VALLEY MACHINE CO.EASTHAMPTON,MASS. 
CUT-OFF COUPLINGS. 
JAS. HUNTER & SON, 
T SHRIVER & (o's UNION STONE COMPANY, 

IRON 38 & 40 Hawley Street, 
FOUNDRY, 
333 

East 56th St., 


F ION CLUTCH PULLEYS AND 
RICT North Adams, Mass. 
BosTOon, MAsSss. 
NEW YORK. 


Contracts Solicited 
for Machinery Cast- 
ings inregularsupply. 





No. O. 
wheels to 12 in. diameter. 
Adapted to light grinding, such as tools for wood 


34 in. Arbor. Takes 


Bench Grinder, 





A Creat Repository of Practical and 














Scientific Information. working purposes, moulding Cutters, Bits, Saws 
&C., XC. 
One of the Ful Freshest, and Most Valua : 
Hand-books f the Ag It pensa t = == == 
practical Man 8: C > EO. 





PRICE, a 
$2, free of postage to any address in the World. 


The 
Techno-Chemical 
Receipt Book. 


Hand and Lathe Diamond Tools for dressing and 
shaping the faces of Emery Wheels. 


WpontaueToy 








—HIGH DUTY— 








Containing | Pumping Engine 
Latest, most Pia rtant, and most 4 ef 1D 

Chemical ‘Technology, and their practical Applicati 

the Arts and Industries. Edited chiefly { S|) 

yerman of Dr Winchler, Eisner, H Lze \I 

Jacobsen, Koller, and Heinzer tl WATE 

Wilileen ¥, Newent, Geudasio of the Reval Agsiowh R WORKS 
College of Eldena, Prussia, and W ‘ H. Wa 

Ph D. (Heid.), Secretary of the Fra n Institut 

meri. cag pe bag nsec pte dupe OVER 100,000,000 DUTY 
| pages, r2mo, closely pr d, mtaining an inmer 
} amount at da great variety of matte | int vey —CUARANTEED— 
iin scarlet th, gilt. Pr » Bz.o0 fr f p i ) 
| any address in the wor 
| tw A nlar of pa an if Ta f SEND FOR RECENTLY ISSUED PAMPHLET 
Conte { this | int x ’ fr 


ee ns WORTHINGTON 


YORK CITY, 


HENRY GAREY BAIRD & OO 
Put rs, Booksellers, and Im, 
o Walnut Street, Philz S.. ., 


NEW 


istrial 








idelphia, Pa., | 


AMERICAN 





500 HORSE POWER OF 


HARRISON SAFETY BOILERS & 


Are now being put in 
OVER HEATING FURNACES, 


By a prominent Iron Works of New England, where they have been constantly used for such purpose 


DURING THE PAST EIGHTEEN YEARS. 
TEA 33 A VALUABLE BOOK for EVERY 
STEAM USER AND ENGINEER 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX CO. 


Manufacturers of 


WATER-TUBE BOILERS, 


St.. GLASGOW. 30 Cortlandt St., NEW YORK 


Rooms NEW Wareh- TEE STEAM BOILER 


SAFE! ECONOMICAL! DURABLE! 


For 4ILLUSTRATED CATALOGUE OF NEW BoILER, ADDRESS 


BENDROTH & ROOT MANFG. CO. 


—28 CLIFF STREET, NEW YORK. 
SELLING ACENTS, 
A. B. ENSIGN, Clinton House Rochester, New York. 
A. 8. FISKE, 41 Johnston B uidling, Cincinnati, Ohio, 
WILLIAM H. SMITE. iS ) Dearborn Street, Chicago, Il 
VILLARS MER win 149 N 3d Street, Philadelphia, Pa. 
= WIGGS & BACON, Sousinthae, 
CHARLES E, ASHC ROE r, 49 Mason Building, Boston, Mass, 





107 Hope 
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~The Orignal Unvuleanized Packing 
CALLED THE STANDARD—aii ieee Packing byw! 


as JENKINS PACKING un! 
rade Mark.’ 
(71 John Street, N. Y. 
105 Milk Street, Boston. 
(13 Se. Fourth St., Phil: 





Accept no packin 
iw stamped with our “ 


_ 
of STANDARD: on JENKINS BROS. 


vis ow > ae en res 


AT HA Ie DRILL. 


( i T KS. Under Westcott®’s Patent, 








AN TD 


Capacity Little G iant Improved. 





No oy re holds 0 to 14 inch. : 
= or 1 ae 
. oto 5; NAS 
2 Otol \MPROVED 
Send for Catalogue, 2 0101 : 





ESTABLISHED 1851, 


William Barker & Co. 
3 The Horton Lathe Chuck 


Manufacturers of 
IRON AND BRASS 
—WORKING— 


MACHINERY 


140 & 142 E. Sixth Street, 
N'rCulvert, Cincinnati, 0- 





Send for circulars and 
# prices. 


ae ] COFFIN @LEIGHTOND syRACUSE.N.Y 3 
a Eiimaetoennd 














SEE THE IMPROVEMENTS IN STEAM 

BOILERS, BOILER FRONTS, 

BOILER FURNACES, A 

FEED WATER A 

MADE AT’ THESE WORKS 
BEFORE BUYING STEAM 
PLANT. SEND FOR HISTO- 
: RIES OF STEAM BOILERS 
G AND FFED WATER HEATERS 
(FREE) ON MENTIONING THIS 
PAPER, 


BRIDGEPORT BOILER | (e 





WM. LOWE. 











MACHINERY, TOOLS and SUPPLIES. 


Complete Outfits for 
MACHINISTS, BLACKSMITHS, MODEL MAKERS, JEWELERS, ETC. 


Lathes, Planers, Shapers, Drill Presses, Emery Crinders, Milling Machines, Bolts, Screws, 
Washers, Belting, Packing, Waste, Twist Drills, Taps, Reamers, 
Cold Rolled Shafting, Hangers, Files. 


SEND FoR ILLUSTRATED Price List oF METAL-WORKERS’ TOOLS, ALSO WOOD-WORKERS’- 


TALLMAN & McFADDEN, 1025 MARKET STREET, PHILADELPHIA. 
Ww TOOL HOLDER. 
Almond Drill Chuck “IES 





For holding drills and reamers for 
lathe work. Prevents breaking or slip 
ping. Can also be used for drilling and 
reaming holes by he ae and for re jaming 
he les under drill presse 
Made with double handle, 
when required, 






Sold at all Machinists’ 
Supply stores. 


T. R. ALMOND, | 


83 & 85 Washington 8t., 
Brooklyn, N. Y. 





RX. WALKER MFC. Co.. 
CLEVELAND, OHIO. 








J. WENDELL COLE, M. E. 


Manager of i Me 
Southern Lake regions and the 
Northwest for 
DETROIT EMERY WHEEL CO. 


Address, Box 84, Columbus, O., or 
P. O. Box 152 Chicago. 
Hart’s Corundum-Emery Wheels. 


NEW HAVEN MANUF’G CO., 


New Haven, Conn. 


Lathes, 
Planers, 


S§ RUTHENBURG 
\cAl APPLANCES 4, AND 


Marcus 
ERE Eve AL WORK | 


64W.3#2 ST. CINCINNATI. OHIO. 














ECONOMICAL STEAM BOILERS 
—==A SPECIALTY.— 
Sr. Lovrs, 


Pond Engineering Co. "x2" 


AUTOMATIC 
SPRINGFIELD 


SEND FOR 
PRICES, 





KNIFE GRINDER. 


It is the only Grinder 












Y mh ] , “y run w vith water to 
ilue Emery Wheel bere cen 
oO 
Sh COMPANY: » 7 coaiees uo oe 
apers, SPRINGFIELD, ; te aon. 


MASS, 


Slotters: | «=... 


Illustrated 
Circular D, 


8 TTA 















Etc. : 
Buffalo capt & Forge Blowers, : 
peior “toe A 
oats ge. B oS i L E R “haere E 
class of work. SH E LL WORK 


DRILLING 
MACHINE. 


SEND FOR CUT AND DESCRIPTION, 


conator cata. PHOS. H. DALLETT & CO., 


logue and prices.| 500 N. 13th St., PHILADELPHIA, PA. 


BUFFALO 


FORGE (CO. 
Bulfalo, N.Y. 








MACHINISTS’ SCALES, 
Patent End Graduation. 
‘Ve invite comparison for accuracy with all others, 
Every £cale Guaranteed. Send for List. 
COFFIN & LEICHTON, SYRACUSE, N. Y THE E. HORTON & son CO. 
> Canal St., Windsor Locks, Conn.,U.S. A. 


Complete Cutting: -off Machine, $4.00 
foe ones which cut to 2 in. $8.00 


SENT ON TRIAL. 














MACHINERY FOR THE 


TRANSMISSION OF: POWER 


Shafting, Pulleys,~Hangers, Gears. 
LINK-BELTING & SPROCKET WHEELS, 


LINK-BELT MACHINERY CO. 
(Ops @ Om. wen) 
~49 Dev St. N.Y: oC. MINNEAPOLIS 


Burr & Dodge. 125 N. 5th St.. Phila, 





Tap Drill 
Gauge 


STERLING ELLIOTT, Newton, Mass, 


“CUSHMAN” CHUCKS 





















Are guaranteed to be right in ” re apante. Ask to lis 
nN 


ah HK 








2 
mete 3” geulalea aration cf ima 
5= HARDENED 
i ol 
THE CUSHMAN CHUCK CO. © =~ Orr) Coy apes 
HARTFORD. CONN. 25 and other 
m4 Fine ‘roots, 


UNIVERSAL RADIAL” 


~ RADIAL DRILLING MACHINE 


=. THREE DESIGNS. SIX SIZES. 
ag’ MBODY ALL DESIRABLE. FEATURES 


PRICES$450.°°S& UPWARD 
pa SSUNIVERSAL RADIAL DRILL CO 


CINCINNA 


Manufactured by 


STANDARD TOOL CO. 
ATHOL, MASS. 





DISCOU NT TO CLUBS. 








STANDARD 
PUNCHES 
FOR 
PLATES. 


IRON & STEEL 











aii ih , 
Will not Warp. 
Will not burn off at the ends. 

Will give absolutely 70% air space. 
Will give uniform combustion of fuel. 
Send for Circular and Price List to 
ALEXANDER ‘rRAILIID, 
EAST FERRY wake fb IRON WORKS, 
EWARK, N J. 


TO STEAM 
USERS: 


DROP FORGINGS 


(1RON AND STEEL) 


MADB TO ORDER AT LOW PRICES 


BRADLEY & PIERSON MFG. CO., 


Foot of CLAY STREET, NEWARK, N. « 


MINERAL WOOL 


Does not Char, Burn, Crack or Rot when ap- 
plied on Cylinders, Pipes and Boilers to prevent 
loss by radiation. Sample and Circular free. 


U.S. MINERAL WOOL CO., 22 Cortlandt St., N.Y. 

















Established in 1874. 


CLEVELAND TWIST DRILL CO. 


__ Champion Return Steam Trap and Boiler Feeder. 


Kieley’s Patent for returning co 
of all kinds, Drying Cylinders, Evaporating Pans, Brewing Kettles, 
Paper Dryers, etc., 


nd 26 West Street, Cleveland, 0 
rot yon ot that Street, New York. 
85 Queen Victoria St., London, Eng. 





ndensation to boilers from steam heaters 


whether above or below the boiler. 


EUREKA PRESSURE REGULATOR, 
for reducing the pressure on all kinds of Heating Apparatus, 
Cylinders, Brewing Kettles, ete 


Drying 


-SEND FOR CIRCULARS OF STEAM SPEUCIALTIES-—— 





‘TIMO’THY KIELEY, 
Nos. 7, 9 and If West i3th Street, - - 


Eureka Pressure 
Regulator. 


New York. 


Champion Return €team Trap, 
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Morse Twist Drill and Machine Company, New Bedford, Mas. 
Morse Patent eo Increase Twist Drills, 


Manufacturers of 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


STEEL BALLS 


FOR ANTI-FRICTION BEARINGS, 
OF BEST CAST STEEL. 
1, 4RDENED, GROUND & BURNISHED, 
8-16" to 3” Diameter. 
Samples and Prices on application. 
SiIMONDS ROLLINC-MACHINE CO., 
FITCHBURC, MASS. 


\\ BEVEL GEARS, 


+ Cut Theoretically Correct. 


For oe i and estimates apply to 


a BROS. 
Machinists, 
440 N. 12th St,, Philadelphia, Pa. 


nA CHINER 
For Reducing and Pointing Wire, 


Especially i to pointing wire rods and 
wire for drawing. 












SMOOTH 
INSIDE & OUT. 


















F. E. REED, 
1 Worcester, Mass. 





For Machines or information, address the 
manufacturer. 
a NGINE Lathes, Hand Lathes, Foot Lathes, Upright Drills 


S, W. GOODYBAR Waterbury, Ct Exch | wane Ber Machines. Agents, MANNING, MAXWELL 


AIBERTY STREET, NEW YORK, 






































EAGLE 8 | 
‘ -. ae 
ANVIL ‘UPRIGHT 
3 WORKS, A SPECIALTY. 
na Ac WALL SIZES 
Trenton, N. J. wir — 
The Fisher Double Screw Leg Patent Quick Return 
Ate cNy other Vise. “Always —AND— 


parallel and cannot be broken. 
Send for Circulars. 





Latest Improvements, 


For Catalogues 
and Prices 
address 





The Eagle 
Anvil. — Best 
Cast Steel 
Face & Steel 
Horn. Better 
than any Eng- 
iish anvil. 
Fully war- 
ranted and 
lower price. 


Bip ius Co. 


Cor.Front & Pike wy 
CINCINNATI, 


~ Calalogue of TM 








Grinds Drills 
4 to 15gin. 
inclusive. 





“ GRINDER | BOT 



















~ “nl and Supplies sent freeto any address on poe of Ten Cents 
= By The SPECIAL CL AIMS made | in Stamps (for postage) 
: ror this ool are its """ CHAS, AL STRELINGER & CO , "ee Detrot, Mich 
7 | 
: —y: | HE DUPLEX INJECTOR 
m y.£ase of Operation, |; THE BEST BOILER 
S \ ° | FEEDER KNOWN. 
a Low Price. | & » Not liable to get out of 
7. | £ order. Will lift water 25 
< et es <a | we -y =a feet. Always. delivers 
MANUFACTURED BY— |, © | seater hat to the ipciler. 
' ‘= A ; an reed when .— | 
“ Cy rill fee ater throug 
fe Warner Gough Machine Co, 3 = uae Wace 
2 i. © and for sale by. 
; ST. PAUL, MINN. \s & ! JAMES JENAS & C0. 
os Z Detroit, Mich. 
=~ = = 


Manning, Maxwell & Moore, 
111 Liberty St., New York. 


Tallman & McFadden, 
1025 Market St., Phila, 
HODCE'’S 


Universal Angle Union 


PATENTED. 


Combining = shew and | 
union, and 
at any angle a ~ D it ‘ 
desired to run the pipe. 


Manufacturers & Wholesaie Agent., 


ROLLSTONE MACHINE €0., 45 Water St., FITCHBURG, MASS. 


L. W. Pond Machine Co. 


Manufacturers « 











DIXON’S 
INDIA 


SILVER LEAD 


Joseph Dixon Crucible Co. 


JERSEY CITY, N. J. 


| PECKS PAT DROP PRES 


BEECHER & PECK, CONN, 


“eA | /DROP FORGINGS o 8 


OR STEEL 
BEECHER & PECK, NEY 


















if and dealers in 


Iron Working pind 2 Be 
IMPROVED —- : 
WON PLANERS 


140 Union St., 
IRCESTER, 
MASS, 


THE EATON, COLE & pe CU. 





HAVEN* CONN. 





82 & 84 FULTON STREET, Factory: 
NEW YORK. BRIDGEPORT, 









Dipe Cutting and ¢~ 
Threading Machines 
Cuts pipe 4” to 2’... Also maaein 


OPERATED BY HAND OR POWER. Ratchet form, and with cutting-off 


FITTINGS, vacves, pipe, pire TooLs. U 


ADJUSTABLE DIE STOCK. 


ALL STYLES OF 


SMOX ron & Brass Goods 


FOR 


Steam, Water and Gas 












AMERICAN MACHINIST 


The Armstrong Mfg. Co. 


BRIDCEPORT, CONN. 


Water, GAS AND STEAM Fitters’ Tools. 





STOCKS AND DIES FOR PIPE,BOLTS AND BRASS 
PIPE WRENCHES, PIPE VISES, ETC. 


— SEND FOR CATALOGUE. — 


CHALLENGE OPEN 
TOP PIPE VISE. 


Malleable Tron and Tool 
Steel. Sixteen Immov- 
able Positions. All ae 
interchangeable, wo 
holds ‘¢ to2 in. Weight 
ex IS lbs. No. 2 holds x to 4 
= in. Weight 45 lbs. 
Z Foreign patents for sale. 
ELGER & ELGER, | 
49 Broadway, N. Y. 











D. SAUNDERS! SONS 


MANUFACTURE X OF THE ORIGINAL 
TRADE MARK. 


Pipe Cutting 2 threading Machine 


BEW .* OF IMITATIONS. 

None genuine without our Trade-mark and Name.* 
STEAM AND GAS-FITTERS’ HAND TOOLS. 
Pipe Cutting and Threading fatty 
for Pipe Mill U *% . Specialty. 

. 3end for Circulars. NKERS.N - 





ne Gulting & Threading Machines 


re & 9 
Bridgeport, Ct. 





THE 


New Howe Mt, Co. 


BRIDGEPORT, CONN. 


Mfrs. of Sewing Machines 


Graylron Castings 


OF ALL DESCRIPTIONS 
TO ORDER; ALSO, 


TOOL MAKING, JAPANNING 
— AND — 
PLATING. 





eS 


Correspondence Solicited. 


8 Sy 
(0) w 
SYED IN THE EW 





Planer Vises, 9 Sizocs. 
SPECIAL MACHINERY DESIGNED AND BUILT. 
The Gilkerson Machine Works, 
Write us. HOMER, N. ¥ 


Light and Medium Weight | 


Barnes’ Pat, Upright Drills 


20-inch Swing, with both 
Worm and Lever Feed. 












Barne ? Pat Resins L athe 
15-inch s wir 16 56 foot or &- for a Sed 


machines are made a a] fais 


in our factory Mer y have advantages 
notfound in other ma chi -s in this 
Jolt pay parties desiring to 

or know more about Sh is 

at ‘machines, ae se..d for full 


= asc tion and |} 
fF. 8 JOHN B BARNES CO. 
1995 MainSt., Rockford, /ll. 





JA. FAY & CO. ast 
BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


braces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding, Tenoning, 
Mortising, Boring, and Shaping, 
etc. 

Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws. 

= Re sawing Machines, Spoke and 
= Wheel Machinery, Sha ting, Pul- 

leys, ete. All of the highest 

standard of excellence. 

W. H. DOANE, Pres’t. D. L. LYON, Seo’y 


aulal titi tatlalala 


L. §. STARRETT, 


Manufacturer of 


FINE TOOLS 


ATHOL, MASS. 
SEND FOR FULL LIST, 
lifusttalaslaslnt (aula Li 
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PRESS, @8.  Cireular size, $8. 
$44. T 


. Ct 7a New: bene r size, . ype-ret- 

Yf} ting : printed directions, Send 

: our Wi: stam bs “te rv Catalogue of Presses Sy 
? y, Type, Cards, ete., to Vaciony, 

Al ' CA KELSEY & CO., Meriden, Conn. 








Y P, BLAISDELL & 00. 


Manufacturers of 


Machinists’ Tools, ' 


WORCESTER, MASS. 








“Vou Cannot Know’ 


* Until 3 





ou have tried tt, 
A aE what you may save in tim 
and money by using the 


AMERICAN UNION 


Many Live Jobbers 


in Fitters’ Supplies keep 





| furnish them when ordered ; some, 





howeve? 

’ 

have not yet waked up to them. Lf you happen 

to deal with one of the latter sort, write 

direct to us for Circular of the 
Union.” 

PANCOAS7 


Jonce 
please 


‘© American 


MAUTLE, 





PHILADELPHIA. 


Hydrostatic Machinery 


PRESSES, 
PU 







Ss, 
PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS, 


Vault Elevators, &c., &c. 
WATSON & STIEIMAY, 


204-210 E. 43d St., New York. 


oS HAIG As 


For Hand gna, Power, 
’and 10” Stroke. 


Adapted to all Classes of Work 
to their capacity. 








CIRCULARS FURNISHED. 


BOYNTON & PLUMMER, 


Worcester, lass, 


BOILER FEED PUMP 


MADE BY 


\ MM. R. MUCKLE, Jr, & 00° 


PHILADELPHIA. 
geet : PLANTS, 








For CirculaR. 


S. ASHTON HAND MFG. CO., 


Toughkenamon, Chester Co., Pa. 


MAKERS OF FIRST-CLASS 


ENGINE LATHES 


; Send 





Are now in position to put on the market 
14” ENGINE LATHES OF NEW DESIGN, 
guaranteed to be equal mn materie le ~ iy and 
workmanship to the best ever i rec 





AY £07 re 


PDissle 
' FOR STEAM PUMPS 
Address, MASON REGULATOR co. 





22 Central Street, Boston, Masa, 





WILLIAM SEEDERS & CO. INGORPORATED: 


Engineers and Manufacturers of 


IMPROVED MACHINE TOOLS ror working IRON AND STEEL 


STEAM HAMMERS, PUNCHES and SHEARS, LATHES, PLANERS, 
BENDING BOLLS, BORING and TURNING MILLS, 
DRILL and TOOL GRINDERS, Ete., Ete. 


SHAPTING, PULLEYS, HANGERS, COUPLINGS, Et, 


Improved rer ie ee for Feeding Boilers. 


PAMPHLETS, PHOTOTYPES AND PRICES FURNISHED ON APPLICATION TO 


OFFICE AND WORKS, PHILADELPHIA. PENN. 


THE LONG ALLS TATTER Oo. 


Double, Single, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt ond 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 
AL SO, 


Power Cushioned Hammer. 











Hamilton, 


OHIO. 





Send for new Catalogue. 





Will bore out Locomotive Cylinders IN THEIR 
PLACES by removing one or both heads and 
piston. THE END THRUST IS ALWAYS IN 
EXACT LINE WITH BAR. 


Circulars with full description on application. 


PEDRICK & AYER, - Philadeiphia, Pa. 


From 1-4 TO 15,000 lbs. WEIGHT. 


True to Pattern, sound, solid, free from blow-holes and of un 
equaled strength 

Stronger and more durable than iron forgings in any position or 
for any service whatever. 


S T E EL, 40,000 CRANK SHAFTS and 30,000 GEAR WHEELS of this steel 
now running prove this. 
Cross-Heads, Rockers, en Heads, ete , for Locomotives. 
STEEL CASTINGS of eve ry description. 
Send for Circulars and Prices to 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa 


eee Lynde’s Pat, 


Slate Deusitive Drill GSP Dov Suet Vans, 


Adapted to all Boilers. 
Adapted to rapid work with small 
drills. Its e aire me - seltivenses J. E. Lonergan & Co., 


yrevents clogging and breakage of Sole Owners and Manuf’rs 
drills, Has a switching table with PHILA., PA. 


p+ ae We nt for center drilling. = 

stantly adjustable to different - _ oe pase - 

lengths of work. Over 200 already fF RIC I ION CLU I CH PULLEYS, 
HOISTING ENGINES, 

ELEVATORS, 


in use. Send for circular. 
DWIGHT SLATE, 
STEAM AND 
BELT POWER 


HARTFORD, - - CONN. 
D. FRISBIE & CO., 142 Liberty St., N. Y. 























ELECTRICAL APPLIANCES. 
HOW MADE AND HOW USED. 
This valuable book sent FREE to any address. 
HORACE VAN SANDS, 733 Broadway, New York 














y E - 

GAGE MACHINE WORKS, w iB _ 

Waterford, N. Y a 4 XD 

= Manuf’r’s of < ~ ia —_ 

= Fox, Turret Spg- 2 

DN ys Peis = 
EEE 

acd Brass Finishers - 5 re re w) 

GOILS & BENDS Le. 

—OF— Ss & - 

IRON, ot F 

BRASS and 72 - @ 

COPPER > te 








PIPE. rRONW Sey eee, 


RN Uy RT — per 


THE 
NATIONAL 


Pipe Bending Co, 


NEW HAVEN, CONN. 


8 « SEND FOR PRICES. »g 


Manufactured by 
Cc. F. RICHARDSON, Athol, Mass. 








OSGOOD DREDGE 00., Auzany, N. Y. 


RALPH e. 4 DeGO0D. | Pres. JAMES H. BLE SSING. Vice-Prea, 
er. 


THE GARDNER GOVERNOR 


Over 465, 000 in Use. 


ADAPTED TO EVERY STYLE 
OF STATIONARY AND 
PORTABLE STEAM 
ENGINE. 


IW E, Secretary and Treasu 
MANUFACTURERS OF 


ap Excavators, | Ditching Machines, Derricks, Etc. | 








Warranted to give satisfac- 
tion or no sale. 


FOR CIRCULARS AND PRICES, 
ADDRESS 
The Gardner Governor Co, 


Combine <yoe Sasannaal and “Derrick Car. QUINCY, ILL. 





AMERICAN MACHINIST 


solicited. 
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SOUTHWARK FOUNDRY & MACHINE CO. 


PHILADELPHIA, PA. 


General Machinists, Founders and Boiler Makers, 


Heavy Machinery of all Kinds a Specialty. 

















ence Automatic Cut-off Engine 


= - 


Self-Contained. Sensitive Governor. 
Balanced Valve. High Speeds. 
Stationary Oilers. Best Economy, 


Gold Medal Cincinnati Exposition, 1884. 


THE JOHN T. NOYE MFG. CO., 


BUFFALO, N. Y¥. 








FOR 


SUBSTANTIAL, WELL 
LOW PRICED 


r 20 INCH DRILLS, 


With latest improvements, Le vey 
or Wheel feed, address 


Sibley & Ware, 


SOUTH BEND INDIANA. 


MADE, 





SN 
a ape 


ca 





Brandon's Piston Ring Packing 


Perfectly balanced against wu 
due pressure in all directions 
Preserves botheylinderand rings 
Allows no waste by either fric 
tion or leakage Call and sex 
working model, expressly mad: 
to demonstrate advantage 
claimed. For packing or sho; 
rights, address 

JAMES BRANDON, 


LS «6 390 Eleventh Ave., New York. 





16 


18 





and 


"ENGINE LATHES. 


NEW DESIGNS 


FIRST CLASS WORKMANSHIP. 


THE ULMER ACENE TRL 


CINCINNATI, O. 








Aout MACHINERY (0,, 


CLEVELAND, OHIO, 


Manufacturers of 


te ACME bd 


‘pouvie, Altomatic Boltcutters, 


cutting from 3-8 in. to 6 in. diameter, 
Also SEPARATE HEADS AND DIES. 
Send wre atalogue and Discounts. 








PAT. DEC, 5, 1882 
PAT. DEC. 4, 1883, 
PAT. AUG. 25, 1885. 








Ealma' oF ‘ag i 


For Piston Rods, Valve 
Stems, etc, of Steam En- 
gines, Pumps, etc., adopted 
and in use by leading en- 
gine builders, mills, iron 
works and steamship com- 
panies all over the world. 
Also flexible tubular metal 
packing for slip joints on 
steam pipes, and for hy- 
draulic pressure. 


L. Katzenstein & Co., 
357 West Street, N. Y. 





FLEXIBLE SHAFTS, 
TAPPING and 


REAMING MACHINES, 
Portable Drills, 


ALSO FLEXIBLE 
BORING MACHINES 


For Ironing Carriages 
and Wagons; Boring for 
Pinning Sash, Doors and 
Blinds, also for Stair 
Work. 


; Lubricate Your Engine 


CYLINDERS 
perfectly, gain power and 
‘eres save oil by using our 
Patent Automatic Sight 
Feed Lubricators, show- 
ing oil as it enters, drop 
by drop. 

THE SEIBERT 


Cylinder Oil Cup Co. 


BOSTON, MASs. 
H. A. ROCERS, 
Agent for New York, 
i9 John Street, 
New YorRK. 


MACHINERY. 


BARGAIN LIST. 


Two 16” swing, 6’ bed, Eng tine L athes (Porter), new. 
One od 6 y. =< (Wrig zht), 

20" s RY 
24" es 12’ “ a“ Lad 


“ 
22''x 22’'x 5’ Pond Planer, second hand. 














‘“ 40 H. P. Stationary Engine 12’'x20”' Cyl., new 
“ B0 “ * * 10x20" ** ra) 
- ae . 2 ” 11''x 16’ 
iid 2d . ia) 10’ x12" “ 7) 
be 20 ee 9’’xveo"" od, hd 
Four 8 “é ay “ 6 'x12’ * . 
Two 9 ‘* Bts!’x12" 
One 15 * U prig “— ‘ 8x9 


10 6 “ x16’ 
20 =“ Coil Boiler (W aterhouse second hand 
*6 8 * Portable Engine 6'/x12’’ 
Also large stock of new and second hand E; eaten 
and Machinery, not mentioned above. 


Bo ilers 
Corre pondend 
S.L. HOLT & CO., 


67 SUDBURY STREET, BOSTON, MASS. 









The Best and Cheapest 
on the Market. 


No Steam. No Water. 
Absolute Safety. No En- 


gineer. No pumps. Ne 
Gauges. No liability to 


freeze up. No Regula- 
tion required. 
NO EXTRA INSURANCE, 
Can be used for any 
purpose where power is 
required 
Cheap Fuel. Cheap 
First Cost. 


MeKinley Engine Co. 


17 Broadway, 
CINCINNATI, 0. 


POWER 


HAMMER, 





os =] 
= 
G3 
— 
+ 


less 
truer 


8, valves or piston 
It takes u 


ages superior to any other G& 


rive; strikes much harder en 


airs are trifling. 


It has neither cylinder: 
oq} Aq pammyoujnuvp, ‘WMOTY JomMMeY 10430 Aue ueq} 
eYUBAPe 194017 avy ® 0} ¥1IOM OIp UO posn eq UB puB 
€ 


‘pesn Sl JomuUreYy punod-po, B USGA IBqQ qoUl-% pu qout- 
B UO SMOG O}VUIOI[V POOF O¥YLIIS 01 poyIOM Oq UB II 


nthe market 
rods, consequently re 


space, less power to di 
blows than hammers with double the weight of ram. 


uuog ‘Arnqueg “09 NECITE “VW 


. This Hammer possesses advant 


oF 









Locomotive Engines 
FOR SALE. 


The Manhattan Railway Co. has for sale, eight 
engines withdrawn from service, Owing to light 
weight. They are in good condition, and of the 
following general description: 

Weight, 13 tons, 

Gauge, 4 {t., S's in. 

Cylinder, 10x14. 

Four 38 in, Drivers, no truck wheels, 

Tank capacity. 300 gals. 

Coal Box eapac ity, 900 Ibs, 

Builders, ‘Baldwin’ and * Rhode Island.’ 

Bids will be received until April 25th, for one or 
more of the above. Delivery to be made on the 
Company's tracks at 155th Street and 8th Avenue. 

Pertoit to examine them may be obtained from 
the undersigned. 

Kk. HAIN, General Manager, 
71 Broadway, New York. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 1,000. 25 to 1,000 H. P. 

These Engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
Careful revisionof alldetails They are designed and 
constructed for heavy and continuous duty at medium 
or highrotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines 
12 to 100 H. P. for driving Dynamo Machines @ specialty, 
= Illustrated Circulars,with various dataas to practical 
Steam Engine construction and performance, free by 
mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 


\ ) { N. W. ROBINSON, cor. Clinton & Jackson Sts., Chicago, Ill 
‘ 


SALES AGENTS ‘ V. L, SIMPSON, 1() Astor louse, \ +) ROBINSON & CARY, St Paul, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


me 33d and Walnut Sts. Branch Office, 180 Washington St. 
PHILADELPHIA, CHICAGO. 


OVER 20,000 ENGINES IN USE. 


=: Gl! ARANTEED To Consume 25 to 75 \\y Other Gas Engine doing 
- lal Per Cent. Less Gas than Ai\ 1 the same work. 
























The renewable Seats and Disks are cast from the best 
Phosphor Bronze Metal, which has lasting qualities, 
double that of the best Steam Metal commonly used in 
first-class valves. The Seats are simply screwed to place 
by the use of a special wrench furnished with each valve. 
These valves are equally applicable to steam, water, 
or other fluid pressure. 
Ss We also manufacture Blessing’s Albany Steam Traps, 
eee Water Circulator and Purifier; and Pump Governor, 


SEND FOR CIRCULAR. 


BALBANY STEAM TRAP CO., Albany, N.Y. 


























BALL'S 
Patent Automatic 
INJECTORS 


SIMPLE and RELIABLE. 
2 Lbs. to 150 Lbs. Steam. 
DEVERY 20,000 NOW WORKISG 


Hall’s Enaineering Co. 
112 John St., . . New York 


_PATENT UNIVERSAL SCBEW-CUTTING, CENTER, DEPTE 
ANGLE AND 


- , htaue asd TWIST DRILL GAUGE. 
Fine Machinists’ Tools, B, BOSTON. MASS. Send for Circular. 


VOLNEY W. MASON & CO., 
— Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


- Io Buyers of Engine Lathes |’ 


We are now making fromentirely new 
designs, extra heavy 19" and 21” Engine 
Lathes (the most popular sizes), of which 
we are making a specialty,and manu- 
facturing in lots of not less than 100 at 
a time, 

We make no charge for extras. Ever) 
lathe is furnished with hollow spindle, 


serie ' 








PORTER-HAMILTO 
ENCINE. 


FOR HEAVY WORK AND LARCE POWERS. | 
EXTRA HEAVY DESICN. 
Send for Catalogue. 


WILLIAM TOD & co., 


YOUNCSTOWN, OHIO. 














ie TT TATOO the 19" with 1%" hole, and 21’ with 1%’ 
A = (hole. Every lathe has substantial com- 


pound rest, heavy tool post (bar steel), rest 


See to turn full swing, following rest with 
PORTABLE AND STATIONARY adjustable jaws to take any size from 


ENGINES and BOILERS (2 ' down, with extra tool for shatting. 


Send for Catalogue and Prices. Full set of gears to cut from 2 to 18 


threads including 11% pipe thread. 
MACHINERY, 


Automatic stop on carriage. Separate screw 
and rod feed, and the most substantial 
NEW AND SECOND-HAND. 
12 in. S.,5 ft. Bed Engine Lathe, New 


and easily managed taper attachment 
made, Cones and gears of large diam- 
eter and wide belt. Studs, screws and 
smallgearsare steclorgunmetal. Webbed 
13 in. x6 ft. Bed Engine Lathe, Ame s, new. live heads, heavy tail stocks. No worm 
_ = 7 ft. Bed Engine Lathe, Bog tert new 
mo» * = . Pratt & Whitney 
zt * £2.” a Putnam, not screw 
cutting. 





or worm gears, no weak reverse plate. 
Perfect lubrication for all running parts, 
including carriage. 


17 6m ‘ “oR © Philli Lead screw inside of shear, double nut 
a ae 3 SB + 4 OWOE ¢ illips. | (eut from solid), and taking hold of car- 
19 12,14 Pond, nearly new. 


riage directly under the line of strain, 
Friction counter-shaft, the most dura- 
ble made. Our prices are reasonable 
for cash, and from which no deviation 
will be made. Our written guarantee 
accompanies every lathe, 


CUARANTEE. 


We guarantee this lathe to be equal in 
workmanship, truth, accuracy, solidity, 
material and finish, to the best made, 
and hold ourselves legally liable for this 


20in. x 6 ft. Engine Lathe Putnam, good order. 

20 in. x 10 ft. Engine Lathe, Harris, cheap. 

“a 6 S&S hs 20 ft. Ames, new. 

= * & i Harrisburg 

30 in. x 12 tt Engine L athe » New Haven. 

34 12 ft. “ Harrisburg, good. 

42 in. x 16 ft. Engine Lathe, Ames, New. 

52 in. Gap Bed Extension Engine Lathe. 

16x6 ft. Turret Fox Lathe with chasing bar, new. 

14 in.-20in. and 33in. Turret Head Chucking. or 
Screw Machines, Bridgeport 

20-23 in., 25 in. and 28 in. Drills, Blaisdell, new 

20 in. Drill, Prentice. 

2 * * Davis. 


ate 


No.1 and 2 Slate’s Sensitive Drill. guarantee, 
Elliott Drill- Slate’s Gang Drill. 
SHAPERS. 
15 & 24 in.Woleott. 12 in Sellers 
20 in. Bridgeport 10-15-20-25-30 in. Stroke G. & E. 
‘ Bid PLANERS. 
6x42 in. Bridgeport. 24 in. x 6 ft. Hendey, New 
24 in x 6 ft., Powell. 244inx sft. Ames. si Ietng a 


26 in. x 6&8 ft.. ** 22 in.x4 ft., 
30 in. x 7 ft. Planer, New Haven. 
30 in. x 10 ft. Hendey, New. 

36 in. Squaring Shear, power, nearly new. 

No. 3% and 4 Press, Stiles 
2,250 lb. Ste am Hammer, Bement. 

800 lb. Drop Hammer, Merrill. 
Boiler Shop Punch, Stiles. 

Lot of miscellaneous Machine ry If you donot 
see what you want. write and state what is re- 
quired. Will \ heave Apr. ist to 72 Warren St., and 62 College Pl 
E. P.BULLARD,!4 Dey St.. New York. | 


5 ft.and 6 ft. Powell. 


Machine Tools, 
159, 164, 163 and 165 EGGLESTON AVE., 
136, 138, 146, 148, 150, 152, 154 B, 6th St. 

CINCINNATI, OHIO. 


(See our advertisement on last page.) 


MANUFACTURERS OF 
\MPROVED 


STEAM ENGINES 
Fun VaR\E™ 
Sizes Varying From 
80 to 2000 Horse Power. 
Horizontal or Vertical, — 
Direct 
Condensing, 
or Compound. 
Send for Circular. 


Acting or 


Non-Condensing = 


AMERIC. AN MACHTNIS ST 


Beam, 


= 
oy 















Complete 


Motive Power 


PLANTS 


FURNISHED. | 


i 
| 












cewar 
* Ne. K, ne 











Poun 
TUBULAR BOILERS. ° 
GEO-A‘BARNARD 


*AGENT-: 
















risk KILL LAND 
open 0, 








cTURER 


MANUF A 
eos tss, 


° SLIDE IN’ ENG 
STATIONARY BOILERS, 
GENERAL MACHINERY, 


W 
AND BRASSC 
i yORK or Fey 


Room 6, 


COAL AND /RON EXCHANGE, 
Cor.CortLAnot &CHURCH ST. ie 


gine 


Robert \yhitenin Henao) 


OF IMPROVE? 


gest f 
Cr 





or the user. 





STEARNS MFG. COMPANY, 


ERIE, PA. 
Engines from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade 


Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY. 


Works at ERIE, P 


A. 








LENGTH DESIRED. 


HEAVY 


DUCED, AND THE WORKMANSHIP AS GOOD 


LATHE.: 


) be HEPWORTH GG, 


WITH 


WE ARE 


EXTRA : 


MAKING 


A SPECIALTY OF 
24-INCH LATHE, 
BED ANY 


THIS LATHE IS DESIGNED 


VICE; 


SIZE 


SKILL 


FOR SEVERE SER- 
IT IS THE 
HEAVIEST OF ITS 
EVER PRO 


CAN 


MAKE IT, 


SEND FOR cH CIRCULAR. 





“Glenwood | od § 


Yonkers, N. Y. 


tation, ’’ 


JOHN McLAREN, 


HOBOKEN, N. J. 


BUILDER OF 


CORLISS ENGINES, 


ATR COMPRESSORS 
AND BOILERS. 


HILL CLARKE & CO. 


IRON AND BRASS WORKING 





MACHINERY. 


LATHES, 
BOLT CUTTERS, 
UPRICHT DRILLS, 
BORINC MILLS, 
PULLEY MACHINES, 
POWER HAMMERS, 
MILLING MACHINES, 
PIPE MACHINES, 
ETC. 


MACHINE SHOP SUPPLIES. 
(36 to 42 OLIVER ST., 


PLANERS, 
SHAPERS, 


BOSTON, MASS. 















AMERICAN 


JANUARY |, 1887. 


REVISED CATALOGUSE & PRIGE-LISTS 


OF ABOVE DATE 


~ Now Ready and Sent by Mail on Application. 


BROWN & SHARPE MFG, CO,, 


MANUFACTURERS OF 


Castings, Machinery & Tools. 


DARLING, BROWN & SHARPE, 


MANUFACTURERS OF 


U. S. Standard Rules, Cast Steel Try Squares, 
Standard Wire Gauges, and Tools for Accurate Measurements. 


PROVIDENCE, R. I., U. S.A. 





Duplex Steam Pumps 


COPYRIGHT 1883 BY ——— 


a WATER WORKS MACHINERY, 
GORDON & MAXWELL CO. 


HAMILTON, OHIO. 


BRANCH HOUSES: 
NEW YORK, 96 Liberty Street. 
PHILADELPHIA, 705 Arch Street, 
CHICAGO, 96 Lake Street. 











OF ALL TYPES. 


THE YALE & TOWNE 
STAMFORD, CONN. 


NEW YORK, CHICAGO, PHILADELPHIA, BOSTON. 


ENGINE LATHES, SHAPERS & DRILLS. 


ae . ' e = a , - = * -. Bae 











26-INCH BACK GEARE 


AND POWER FEED DRILL. 





20-INCH LEVER DRILL 





20 in. Upright Drill rs _ : 
<1 nck cearea | LODGE, DAVIS & CO. Sat 


an 
38“ Power Feed CINCINNATI, OHIO. 
Drills. 


Send For Prices, 








It Will Pay You. 


(See special notice of Engine Lathes on page 15.) 


> GOULD ESERMAROT E. E, GARVIN & CO,, 


NEWARK, N. J. 139 & 141 Centre St., New York, 


Eberhardt’s Patent Manufacturers of 


AUTOMATIC Machinist ;’ 
GEAR CUTTER. Tools, 


, » . : Including Milling 
isin. Win. 36in. 50in. Machines, Drill 

60in. Stin. Sizes. Presses, Hand 
Lathes, &c. 


The machine 
shownin cut,is es- 
pecially designed 
for jobbing,and is 
fitted up with one 
or two spindles. 
Those with two 
spindles have pul- 
ley, with two sec- 
tions, which gives 
two speeds to 
each spindle. 
Those fitted up 
with one spindle 
have a cone pul- 
ley with three 
sizes. The back 
\ shaft has a cone 













* Ex pe rts pronounced it 
the best.” 








MACHINIST Aprit 16, 1887 


THE PRATT & WHITNEY CO. 


HARTFORD, CONN,, 


Manufacture Gardner & Woodbridge patent 


and new Threading Tool, Rhodes’ Square Thread 





Tool, Woodbridge Lathe and Planer Tool, John- 
son’s Cutting-off Tool, Kidd’s Improved Dividers and Adjustable 


Caliper Gauges. 





may (Te Billings a Spencer Co., Hartford, Ct. 


MANUFACTURERS OF 


DROP FORGINGS IN COPPER, IRON OR STEEL. 


Pure Copper Commutator Bars for Electric Motors or 
Generators, Steel Commutator Rings and Nuts, 
Steel Wrenches and Eye Bolts, 














°° DAVID W, POND, 


SUCCES 
TO 





For IRON and BRASS WORK. \ 
Illustrated Catalogue on application. 








Exngine Xsathes, Elaners, Wrills, ceo. 


POND MACHINE T00L C0, 
New Designs, Quick Delivery. Great Varietv. Worcester. Mass. 





ENGINE LaTHES 
FROM 16 to 48 IN. SWING. 
on application. 
Lowell, Mass., U. S. A. 


GEO. W. FIFIELD, 


Cuts, Photographs and Prices furnished 





GEAR WHEELS & GEAR CUTTING 


Send for Catalogue D. 
GEORGE BB. GRANT; 
666 Beverly Street, Boston. 


J. M. ALLEN, Presipent. 
W. B. FRANKLIN, Vice-Presipent. 


KEY SEATING MACHINES J. B. Preror, Skorerary. 


AND 


20 in. Drills a specialty. 


Our 20 in. Drill is a heavy sub- 
stantial tool, made for service, has 
steel shafts and spindle. Gears and 
yacks cut from the solid and have 
all modern improvements, are made 
by special machinery, and sold very 
ow. | 

Our Key Seating Machine 
will save enough in 60 days’ use to pay 
first cost; no shop can afford to do 
without one. We have now ready for | « 
prompt shipment, both Key Seat Ma- Sammi 
chines and 20 in. Drills. Send for @ 
Photo. and Catalogue. 


W, P. DAVIS, North Bloomfield, N. Y. | 


THE BUFFALO STEEL FOUNDRY. =4prete 


PRATT & LETCHWORTH 
Proprietors. 








For New Reduced 
PRICE LIST, Write 


THE 





17 in. 
9 20in. 


=Planers 34.233. 


S=SYCAMORE & WEBSTERSts., Cincinnati,O 














ORDERS AND CORRESPONDENCE | 


SOLICITE 
a & oe ae 


Destroyed our works one month ago3 but we are so far recovered from its 
disastrous effects as to be able to announce to the public our readiness to receive 
orders. We have secured buildings for temporary use adjoining the ruins, into 
which we have already put over $30,000 worth of new machinery, the best that 
could be obtained, and are again ready for business, 

We desire to express our thanks for the liberal patronage bestowed upon us 
in the past, and respectfully solicit a continuance of the same, 


THE STILES & PARKER PRESS CO. 





Middletown, Conn., Mar. 4th, 1887, 





J.M.CARPENTER B_aiirliliiiiitiil 


PAWTUCKET.R.ID” 





—@ Pulley with four 
sizes. 








Toso 














